Ainireview 


_ Case reports 







P ld ee ees 


1 Diabetic retinopathy and cataract surgery Redmond Smith 


| i or jiplantation i in diabetics with E 
anagan, N DL George, RE Agga i d 


Tora en dee P B Johnston 


rs Lectin binding sites in normal, scarred, and lattice dystrophy corneas 


| Aes A AA RW Stoddart 


Ch F ca Valütion "— EAT in anterior chamber pse 
Palanistary Sunder Raj, Jose R virata, Kyaw Myint, Anne E Lew 


ilay | ili H Hanae, T Türkan S So Cem Ma at 








53 Subret in al membranes of proliferative vitreoretinopathy Paul Hiscott, Ia rierson 





54 T hyperli pofuscinosis in the human retinal nignétt epit velium M K ; 


NM M cKechnie, B Mee 


ci k lcifcaion ofa choroidal osteoma Susan N Trimble, H oward Schatz 


ae SO! [ATION -TAVISTOCK SQUARE LO! D 








EDITORIAL 
COMMITTEE 


Published by British 
Medical Association, 
Tavistock Square, London 
WCIH 9JR. 

Typeset by 

Bedford Typesetters Ltd 
Printed by 

Centurion Press Lid 


BRITISH JOURNAL OF 
OPHTHALMOLOGY 


Editor: Redmond ] H Smith 
Assistant Editors: W S Foulds 
M D Sanders 


Desmond Archer Peter Fells 
AC Bird J V Forrester 
À H Chignell A Garner 
David Easty làn Grierson 








COMMUNICATIONS Papers, which will be accepted on the 
understanding that they have not been and will not be 
published elsewhere and are subject to editorial revision, 
and books for review, should be addressed to the Editor, 
British Journal of Ophthalmology, BMA House, Tavistock 
Square, London WCIH 9JR. 

Articles must be typewritten on one side of the paper 
only, in double spacing with ample margins. Authors are 
asked to submit two copies of the text and references. 
Each author must sign the covering letter as evidence of 
consent to publication. 

Reports of single cases are more likely to be accepted if 
restricted to 800 words plus essential references and 
illustrations. 


ILLUSTRATIONS must be submitted in duplicate. Trans- 
parencies must be accompanied by prints. All must be 
labelled with the author's name, numbered in the same 
order as thev are cited in the text irrespective of whether 
thev are in colour or black-and-white, and have the top 
indicated. Lettering must be inserted by the author and be 
large enough for reproduction on the page. Radiographs 
must be submitted as prints. Stain used and a scale bar (or 
magnification) should be given. Legends must be typed on 
a separate sheet. 


TABLES Each table should be on a separate sheet, have a 
heading, and contain no vertical rules. 


REFERENCES In accordance with the Vancouver agreement 
references are cited by the numerical system. They must 
be typed double spaced. 

References in the text must be cited in numerical order 
of first appearance. References in the list must be given in 
the numerical order in which thev first appear in the text, 
not in alphabetical order of authors’ names. References 
with one to six authors must include all authors' names; 
for references with more than six authors the first three 
should be given and then et al. Titles of journals should be 
abbreviated in accordance with the /ndex Medicus or given 
in full. References to books must include name of editor(s) 
if there is one, town where published, name of publisher, 
year, volume, page numbers. For examples see text. 

References will not be checked in the editorial office. 
Responsibility for their accuracy and completeness lies 
with the author. 


SI UNITS The work should be reported in the units used. If 
these were not SI units, the equivalent in SI units should 
be given in parentheses. 


TT TUTTI e rr a a 


w ÓM————— mal e mn attt err aa je) rm e ria ata te A ety EM ir n 
eminere tren a NT at A Pint tar re er a a e S an aa SP ew, a rrr 
e= am MAMANA re IT aa inaina e hr T rar aar aa A aeni 
ORI —P—— 


John Hungerford Editor 

Noel Rice British Medical‘ 
D J Spalton 

John Wright 


— ——Á LN Me rn i rimane PPP ae a Ij riri Y arra A rt A A AP Ee ertt 
mr e er emitti n e Pet a m ata hy rm T anan aaa Mer ———— 


PROOFS Contributors will receive ONE proof, ; 
read it carefully for printers’ errors. Alterati 
original text should be kept to a minimum a! 
charged to the author. 


REPRINTS may be ordered from the Publishing . 
when proofs are returned. 


COPYRIGHT (C) 1991 by the British Journal of Ophthai 
This publication is copyright under the Berne Com 
and the International Copyright Convention. All 
reserved. Apart from any relaxations permitted 
nauonal copyright laws, no part of this publication: 
reproduced, stored in a retrieval system or transmi 
any form or by any means without the prior pern 
of the copyright owners. Permission js not, ho 
required to copy abstracts of papers or of artic! 
condition that a full reference to the source is sh 
Multiple copying of the contents of the public 
without prior permission is always illegal. 





NOTICE TO ADVERTISERS Applications for advertise 
space and for rates should be addressed to the Adve: 
ment Manager, British Journal of Ophthalmology, B 
House, Tavistock Square, London WC1H 9JR. 


NOTICE TO SUBSCRIBERS British Journal of Ophthalmol 
published monthly. The annual subscription rat. 
£126.00 inland and £138.00 overseas (US $23( 
Orders should be sent to the Subscription Man 
British Journal of Ophthalmology, BMA He 
Tavistock Square, London WCIH SJR. Orders can. 

be placed with any leading subscription agent or boi 
seller. (For the convenience of readers in the US, 
subscription orders with or without payment may also 
be sent to British Medical Journal, Box 560B, Kenne- 
bunkport, Maine 04046. All inquiries, however, must be 
addressed to the Publisher in London.) Subscribers may 
pav for their subscriptions by Access, Visa, or American 
Express by quoting on their order the credit or charge 
card preferred together with the appropriate personal 
account number and the expiry date of the card. All 
inquiries regarding air mail rates and single copies already 
published should be addressed to the Publisher in 
London. 


Second class postage paid, Rahway, NJ. Postmaster: send 
address changes to: British Journal of Ophthalmology, c/o 
Mercury Airfreight International Ltd I nc, 2323 Randolph 
Avenue, Avenel, NJ 07001, USA. 


ISSN 0007-1161. 










OH DEAR, 
| FORGOT TO TAKE ALL MY Dk 
AGAIN. 












from amnesia as well as 9 





—. Getting patients to comply with complicated In fact, in a study evaluating once-daily | 
-aose regimens can be a frustrating business. Betagan the authors concluded “once-daily treat- | 
<o Which is why Allergan has developed Betagan, ment with levobunolol appeared to be as effective | 
the beta blocker most patients only need to take as twice-daily treatment while offering greater | 
‘once a day. This is possible because of Betagan's convenience and comfort and potentially greater | 
stained activity over 24 hours; N E W safety"? So next time you're | 
“hich has been shown to be i © looking for a simple but flexible - 
` treatment for open angle glau- 
' coma, consider Betagan. | 
= It’s a name worth re- 


31% of patients on a once | 
laily dose. O N C E D A I L Y membering. 
ONE DROP THEY WON’T FORGET 













ve ———— P 


traocular pressure of up to —— ( 








PRESCRIBING INFORMATION 
ENTATION: Sterile ophthalmic solution containing levobunolol hydrochloride 0.5% (w/v). ACTION: Beta-adrenergic blocking agent. INDICATIONS: Reduction of 
ocular hypertension. CONTRA-INDICATIONS, PRECAUTIONS AND WARNINGS: Contraindications: Bronchial — 
disease; sinus bradycardia; second and third degree atrioventricular block: cardiac failure; cardiogenic 
ving oral beta-adrenergic blocking agents. Do not use in patients continuing to we E 









-e or twice daily. PACK SIZE: 5 ml plastic dropper bottles of 0.5% w/v solution. BASIC NHS PRICE: £5.05 lv em ARMEMIADRAMCKEHX HIA 
26/0060. Full prescribing information is available on request. = ALLERGAN PHARMACEUT wai 

zman, E. et al., Am J Ophthalmol 1982; 94 (3): 518-527, 2. Rakofsky S.L et al., Ophthalmology 1989: 96 (1k 8-11. Allergan Ltd., High Wycombe, Bucks HPI2 $ 
andel, T. et aL, Am J Ophthalmol 1986; 101: 298-304. © Betagan is a registered trade mark. 






USED IO TREAT 


USED IN I53 


OVER 2 MILLION 


TOT AQ GB 4697 


PATIENTS 


ABRIDGED PRODUCT INFORMATION 
Refer to Data Sheet before prescribing 
USES 


Elevated intra-ocular pressure including: ocular hyper 


tension, chronic open-angle glaucoma (including 
aphakia); secondary glaucoma 

DOSAGE AND ADMINISTRATION 

Usually one drop 0.25% solution in affected eve 
twice a day. If necessary, change to one drop 0.5% 
solution twice a day 

CONTRA-INDICATIONS 

sronchial asthma, history of bronchial asthma, severe 
chronic obstructive pulmonary disease, Sinus bradv- 
cardia, second- and third-degree AV block, overt 


COUNTRIES 


OVER LOOO 


CLINICAL PAPERS 


ardiac failure, cardiogenic shock. Hypersensitivity 
PRECAUTIONS 

"Timoptol may cause side effects of systemic beta 
blockade 

Cardiac failure should be adequately controlled before 
prescribing. History of severe cardiac disease requires 


monitoring for cardiac failure and checking of pulse 


rates Respiratory and cardiac reactions. including 


jeath) have been reported 


Patients receiving a beta-blocker orally and Timoptol' 


may expenence an additive effect on IOP or on 
known systemic effects of beta-blockade 

Rashes and/or dry eyes have been reported with 
beta-blockers. Reported incidence is small, and most 


PUBLISHED = 


ON EARTH CZ 





cases clear on withdrawal. If seen, beta-blockers 
should be withdrawn gradually 

Do not use in patients with soft contact lenses 
Mydriasis resulting from use of "Timoptol' with adren 
aline reported occasionally. Potentially, hypotension 
and/or marked bradycardia may result from addition 
of 'limoptol' to a calcium antagonist, rauwolfia 
alkaloid or beta-blocker 

Children: Not recommended. Data not available for 
use in children. Nursing: Mother should either stop 
nursing or stop "Timoptol'. Pregnancy: Not studied: 
weigh benefit against possible hazards 

SIDE EFFECTS 


Ocular irritation, including conjunctivitis blepha 


USED AS FIRS I-LINE 
PEN-ANGLE GLAUCOMA 
PRAY BY LHE MAJORITY 
UK OPHTHALMOLOGISTS' 


OVER 


PATIENT DAYS 
OF EXPERIENCE 


TOP “TIMOP TOL’? 


ritis, keratitis, blepharoptosis, and decreased corneal 
sensitivity. Visual disturbances, including refractory 
changes (due sometimes to withdrawal of miotics) 
diplopia, and ptosis 

Bradycardia, arrhythmia, hypotension, syncope 
heart block, cerebrovascular accident, cerebral 
ischaemia, congestive heart failure, palpitation 
cardiac arrest 

Rronchospasm (predominantly with pre-existing 
bronchospastic disease), respiratory failure, dyspnoca 
Headache, asthenia, nausea, dizziness, depression 
Hypersensitivity, rash, and urticana 


Reactions with an unestablished relationship are 
P 


ACMO, dry mouth, anorexia, dyspepsia, nausea, 


JNSURPASSED AS FIRSI-LINE GLAUCOMA THERAPY 


dizziness, CNS effects (eg fatigue, behavioural 


changes and other psychic disturbances), hyperten 
sion, and retroperitoneal fibrosis 


BASIC NHS COST 


0.25% Ophthalmic Solution 'Timoptol, £5.18 per 


5 ml pack. 0.5% Ophthalmic Solution "Timoptol 
£5.82 per 5 ml pack 

Product licence numbers: 

0.25% Ophthalmic Solution ‘Timoptol’, 0025/01 34 
0.5% Ophthalmic Solution Timoptol’, 0025/01 35 

* denotes registered trademark of Merck & Co 
Inc., Rahway NI], USA 
Reference 

|. Data on file, Merck Sharp & Dohme Limited 


Issued January 1 990 


Ophthalmic Solution 





imoptol 


(timolol maleate, MSD) 


mopto|* 


4,600 MILLION 





T. 
e 





NIGHT WORKER. 


Alcon's Maxitrol Ointment has been developed to provide 
the same highly effective action against inflammation and 
infection as Maxitrol drops but with an added benefit. 

It is ideal for overnight use. 

Consequently, a patient's sleep need not be disturbed, 
whether in hospital or at home, because Maxitrol 
goes on working through the night. 


MAXIMISE 
ON 


MAXITROL” 


Dexamethasone/Polymyxin B 
Sulphate/Neomycin Sulphate 


Alcon Laboratories (UK) Lid 
Imperial Way, Watlord, 
Herts, WD2 4YR. 


Dedicated to Excellence Telephone: 0925 246133 Fax: 0923 243331 


PRESCRIBING INFORMATION: 


PRESENTATION: Dexamethasone Ph: Eur 0.1% Polymyxin B Sulphate Ph. Eur. 6.000 units/g and Neomycin Sulphate 

Ph. Eur. equivalent to Neomycin 3.5mg/g in an ointment base. CLINICAL USES: Management of infectious ocular 

inflammations produced by organisms which are sensitive to Neomycin Sulphate and Polymyxin B Sulphate. Acute or chronic 

non-purulent Conjunctivitis, biepharo-conjunctivitis, kerato-conjunctivitis. non-specific superficial keratitis, deep keratitis, and acne 

rosacea keratitis, herpes Zoster ophthalmicus, indocyclitis, mild acute iritis, recurrent marginal ulceration, corneal ulcer non-purulent 

biepharitis, sclentis, episclertis - and -sclero-conjunetivitis. Post-operatively to prevent ocular infection DOSAGE AND 

ADMINISTRATION: Apply a small amount Of ointment into the conjunctival sac. 3-6 times a day. When a favourable response is Observed 

ihe dosage may be reduced to 3-4 applications per day- This may be followed by once a day applications for several more days 
CONTRA-INDICA TIONS: This drug is Contra-indicated in tuberculous. fungal and most viral lesions of the eye (horpes simplex/ dendritic 

keratitis); vaccinia. varicella; acute purulent Conjunctivitis and acute purulent blepharitis; and in those persons who have shown hypersensitivity to 

any of its Components. WARNINGS: Extended use of topical therapy may Cause increased intraocular pressure in certain individuals. It is advisable 

that intraocular pressure be checked frequently. In those diseases causing thinning of the cornea, perforation has been known to occur with the use of 

topical steroids. Prolonged Use may resuil in Overgrowth of non-susceptible organisms, including fungi. If the condition does not respond within a 
reasonable penod other forms of therapy should be instituted. Appropriate measures should be taken when this occurs. A few individuals may be sensitive to 
one or more Components of this product. I-any reactions indicating sensitivity are observed discontinue use. Extended use of topical steroids is a possible factor 
in the tormation of subcapsular cataracts. PREGNANCY WARNING: Although topical steroids have not been reported to have an adverse effect on pregnancy, 
the safety of their use m-pregnancy has not been absolutely established, theretore it is advisable not to use this product for long term treatment of pregnant 
patents. LEGAL CATEGORY: POM. PACKAGE QUANTITY 3.5g. PRODUCT LICENCE NO: 0649/5016 














British Fournal of Ophthaimology, 1991,75, 1 





BRITISH JOURNALOF 


OPHTHALMOLOGY 


Editorial 





€— ————————————————— ———— M RR d 


Diabetic retinopathy and cataract surgery 


Two papers in the current issue, one from Pollack, Dotan, 
and Oliver of Israel and the other from Cunliffe and 
colleagues of Cambridge, deal with the effects of cataract 
surgery on diabetic retinopathy and its complications. All 
ophthalmologists are aware that there are possible extra 
hazards when cataract extraction has to be done in the 
presence of diabetic retinopathy, but in view of the fact that 
about 1096 of cataract patients have diabetes, and that most of 
those whose diabetes 1s of fairly long duration are also likely 
to have retinopathy, it is surprising that in the ordinary 
course of events serious postoperative complications of the 
sort one might fear seem to happen so seldom. Galloping 
rubeosis and/or accelerated retinopathy ought to be almost 
everyday occurrences in busy cataract programmes, yet they 
do not appear to be. 

There is no doubt that the postoperative visual prognosis 
of diabetics with retinopathy is worse than of those without, 
but that is only what one would expect. Perhaps a more 
important consideration is whether the retinopathy ts itself 
exacerbated by the patient being rendered aphakic. If 
microvascular ischaemia is the primary event in diabetic 
retinopathy, with neovascularisation of retina and eventually 
iris to follow, what would be the most likely effect of aphakia? 
One would have thought that the freer movement of fluids 
between anterior and posterior segments, with a general 
tendency towards the anterior part of the eye, would shift the 
neovascularising stimulus (whatever it is) forwards. Rubeosis 
ought to be more likely and retinal neovascularisation less 
likely. There is indeed some evidence that the risk of rubeosis 
is increased by extraction,’ but the evidence for a relative 
improvement in retinal neovascularisation does not seem to 
be forthcoming, and indeed one of the papers in the present 
issue indicates the exact opposite. It is evenrsuggested that 
the increase of neovascularisation which is said to occur 
might be directly due to the absence of the lens, which is 
thought normally to contribute a component to the anti side 
of the pro-anti neovascularisation balance thought to exist in 
the normal eye. That there is evidence for an antineovas- 
cularising factor in the lens is not disputed (the matter is 
referenced in the paper by Pollack et al), but it is only one 
component in what is probably a complex interplay of factors 
and seems unlikely to play a major role in view of the large 


numbers of diabetic cataracts which are extracted without 
trouble. 

One would not be surprised if factors tending to discourage _ 
vascular endothelial cell proliferation were not to be found in. » 
most normally avascular tissues of the body as part of the di 
own defences against vascularisation, and so far as the eye iso 
concerned this would mean the lens, the vitreous, and the ! 
cornea. Antineovascularising substances have been sug- > 
gested in the first two but not I believe in the third. It is of. 
some interest, however, that some of the original work _ 
involved in the search for neovascularising substances was |. 
carried out in corneal pockets, and one wonders whether, if x 
the cornea itself is not such a passive vehicle for the test _ 
tissues and substances as researchers assumed, the results of | 
such experiments may have been modified by the substrate in 
which they were performed. a 

Kissun and Garner, for example, failed to induce E E 
cularisation in experimental corneal tunnels by implants of 
extracts of ischaemic kitten retina. They themselves pointed 
out that ‘local factors, such as may well be involved in using 
the cornea as a substrate,’ might be better avoided by some 
other form of testing being devised. So far as laboratory work 
is concerned, tissue culture experiments with media con- 
ditioned by various tissue extracts and other substances 
would appear to be less susceptible to confounding influences 
than in-vivo experiments on the cornea, and we await with 
interest further work on this fundamental aspect of ocular 
pathology. Publication of the recent Cambridge symposium, 
which dealt with some of the issues involved, may throw 
some more light on the matter. 

Both papers in this issue offer some consolation for 
clinicians, since they provide evidence, one intentionally and 
the other involuntarily, that if a cataract extraction does have 
to be done for a patient with retinopathy the implantation of 
an intraocular lens is unlikely to constitute an additional 
hazard. 
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Figure! Case 1. A: 
Ophthalmoscopic 
appearance of the right eye 


one month after surgery. Dot 


and flame shaped 
haemorrhages are present, 
and a ring of hard exudates 
extends to the fovea and 
surrounds an area of retinal 
thickening. B: 
Ophthalmoscopic 
appearance of the left non- 
operated cataractous eye on 
the same day shows mild 
diabetic retinopathy 
consisting of a few 
haemorrhages. 
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Course of diabetic retinopathy following cataract 


surgery 


Avala Pollack, Shlomo Dotan, Moshe Oliver 


Abstract 

Five patients with mild to moderate retino- 
pathy to both eyes underwent complication- 
free cataract surgery in one eye. Within three 
months of surgery deterioration of the retino- 
pathy was observed in the operated eye only. 
In four patients there was an increase of 
intraretinal haemorrhages and hard exudates, 
accompanied by clinically significant macular 
oedema manifested as retinal thickening and 
extensive fluorescein leakage from both the 
macular and the  peripapillary capillary 
networks. Of these four patients one also 
developed retinal ischaemia, evident ophthal- 
moscopically by flame-shaped haemorrhages 
and cotton-wool spots and angiographically by 
areas of capillary non-perfusion. The fifth 
patient showed proliferation of new blood 
vessels and vitreous haemorrhage. Diabetic 
patients scheduled for cataract surgery should 
undergo a thorough preoperative evaluation of 
any existing retinopathy. Postoperatively they 
should be followed up at close intervals so 
that any progression of retinopathy can be 
promptly detected and considered for laser 
treatment. 


In diabetic patients without diabetic retinopathy 
visual acuity after cataract surgery is generally 
favourable and similar to that of non-diabetic 
pauents.'' However, if diabetic retinopathy is 
present at the time of surgery the prognosis may 


be much worse.' '^ Jaffe and Burton’ described 
six patients with diabetic retinopathy who 
developed severe exudative macular oedema 
after cataract surgery, with poor final visual 
acuity. There was no progression of diabetic 
retinopathy in the non-operated fellow eve. We 
also have observed a rapid deterioration of 
diabetic retinal changes shortly after cataract 
extraction. Five representative cases are des- 
cribed in this report. 


Case reports 


CASE | 
A 75-year-old man was referred to our depart- 
ment for cataract surgery. He had an 11-year 
history of orally controlled diabetes mellitus and 
hypertension controlled by hypotensive medica- 
uon. The findings on physical examination were 
normal. His visual acuity was finger counting in 
the right eve and 20/70 in the left. Applanation 
tonometry revealed normal intraocular pressure 
in both eyes. Slit-lamp examination showed a 
mature cataract in the right eye and progressive 
nuclear sclerosis in the left eye. Lens opacity of 
the right eye precluded fundal examination. 
Diabetic retinopathy, consisting of a few intra- 
retinal haemorrhages and minute hard exudates, 
was observed in the left eye. 

An uncomplicated intracapsular cataract 
extraction in the right eye was performed. 
Fundal examination on the day after surgery 





Figure 1A 


Figure 1 B 


Course of diabetic retinopathy following cataract surgery 


Figure2 Case 2. A: Late 
arteriovenous phase of 
fluorescein angiography 

three months after surgery in 
the right eye shows diffuse 
leakage at the posterior pole 
extending beyond the 
vascular arcades and to the 
peripapullary region. B: 
Fluorescein angiography of 
the left cataractous eye shows 
significantly fewer foci of less 
intense leakage. 


revealed a few small intraretinal haemorrhages in 
the posterior pole. Over the next two weeks he 
developed cystoid macular oedema. Visual 
acuity was 20/200. 

After one month, the visual acuity in the 
operated eye had deteriorated to finger counting. 
Fundal examination disclosed aggravation of the 
pre-existing diabetic retinopathy, with diffuse 
macular oedema and a marked increase of the 
intraretinal haemorrhages and hard exudates. 
The latter now formed a dense ring adjacent to 
the superior vascular arcade and extended to the 
fovea (Fig 1A). At the same time the non- 
operated left eye had remained stable (Fig 1B). 
Fluorescein angiography showed extensive leak- 
age of dye in the posterior pole of the operated 
eye and only a small focus of leakage correspond- 
ing to the area of hard exudates in the fellow eye. 

Grid argon laser photocoagulation was applied 
to the right eye. Examinations over the next few 
months revealed a gradual absorption of the hard 
exudates and formation of a foveal scar. Visual 
acuity one year after cataract extraction was 
20/200. 

The retina of the unoperated eye appeared 
stable over a follow-up period of two years; 
however, the cataract progressed and the vision 
declined to 20/200. A few dot haemorrhages and 
hard exudates were noted in the retina. In view of 
the postoperative deterioration of the diabetic 
retinopathy in the right eye focal argon laser 
photocoagulation was recommended for the left 
eye. However, because of opacities in the lens the 
treatment could not be completed, and the 
patient underwent an uneventful extracapsular 
cataract extraction in the left eve. Fundal exami- 
nation on the day after surgery revealed diabetic 
retinopathy with a few dot and flame-shaped 
haemorrhages and minute hard exudates. Three 
months after surgery the amount of hard 
exudates and macular oedema had increased 
significantly, and grid argon laser photocoagula- 
tion was performed. The visual acuity 20/200. 
The macula showed atrophic changes, which 
were probably related to the resolved postopera- 
tive macular oedema. 


CASE 2 

A 78-year-old woman with a 20-year history of 
insulin-dependent diabetes mellitus was referred 
to our department for cataract surgery. One 
year earlier she had undergone argon laser 





Figure 2A 
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iridotomies in both eyes for narrow angle 
glaucoma. The intraocular pressure in both eyes 
was controlled without medication. Visual acuity 
was finger counting in the right eye and 20/70 in 
the left. Slit-lamp examination revealed patent 
iridotomies in both eyes, progressive nuclear 
sclerosis in the right eye, and mild nuclear 
sclerosis in the left eye. The fundus of the right 
eye could not be seen because of lens opacities. 
The left eye showed diabetic retinopathy, con- 
sisting of a few small dot haemorrhages. 

An uncomplicated extracapsular cataract 
extraction with posterior chamber intraocular 
lens implantation was performed in the right eye. 
Fundal examination of the right operated eye on 
the day after surgery showed diabetic retino- 
pathy, similar to that in the left eye, consisting of 
a few dot haemorrhages and microaneurysms. 
The vision improved to 20/40. Three months 
after surgery the visual acuity in the right eye had 
declined to 20/70 while remaining unchanged in 
the left eye. Fundal examination of the operated 
eye showed diffuse retinal thickening in the 
macular area with superimposed cystoid macular 
oedema. Fluorescein angiography of that eye 
during the early arteriovenous phase showed 
numerous prominent microaneurysms and 
dilatation of the capillary bed in the entire 
posterior pole as well as in the peripapillary 
capillary network. Late angiograms showed 
extensive fluorescein leakage in the entire 
posterior pole, extending from the peripapillary 
area towards the vascular arcade. Superimposed 
perifoveal cystoid macular oedema was also 
noted (Fig 2A). Although fluorescein angio- 
graphy of the left eye also disclosed foci of dye 
leakage in the posterior pole, it was not as 
prominent as in the operated eye and did not 
extend beyond the vascular arcades (Fig 2B). 
Grid argon laser photocoagulation was applied in 
the right eye because of the clinically significant 
macular oedema seen on ophthalmoscopy and 
the extensive fluorescein leakage observed in the 
entire posterior pole. The oedema subsequently 
resolved and the vision improved to 20/30. 


CASE 3 

A 70-year-old man with a 20-year history of 
orally controlled diabetes mellitus was referred 
to our department for cataract surgery. His 
medical history included cholecystectomy for 
acute cholecystitis one year earlier. The visual 





Figure 2B 


Figure3 Case 3. A: 
Preoperative late phase of 
angiogram shows a few 
microaneurysms (small 
arrow) and leakage 
adjacent to vascular arcades 
(long arrows). B: 
Postoperative late 
angiogram shows extensive 
leakage at the posterior poli 
and superimposed cystoid 
macular oedema. C: Late 
angiogram of the non- 
operated eye at that time 
shows microaneurysms and 
mild leakage. 





Figure 3A 


acuity was 20/40 in the right eye and 20/200 in the 
left. Applanation tonometry revealed normal 
intraocular pressure in both eyes. Slit-lamp 
examination disclosed minimal nuclear sclerosis 
in the right eye and progressive nuclear sclerosis 
in the left. In both eyes funduscopy showed mild 
diabetic retinopathy consisting of micro- 
aneurysms and a few small dot haemorrhages. 
Preoperative fluorescein angiography of the left 
eye showed a few microaneurysms and mild dye 
leakage adjacent to the vascular arcades ( Fig 3A). 
The patient underwent an uncomplicated extra- 
capsular cataract extraction in the left eye. 
Fundal examination of the operated eve immedi- 
ately after surgery disclosed a few micro- 
aneurysms and small dot haemorrhages. Six 
weeks later funduscopy of that eye revealed 
cystoid macular oedema. Fluorescein angio- 
graphy revealed multiple foci of dye leakage 
in the entire posterior pole including the peri- 
papillary area, with superimposed cystoid 
macular oedema (Fig 3B). At the same time the 
non-operated eye showed a few microaneurysms 
and mild fluorescein leakage (Fig 3C). Visual 
acuity was 20/40 in both eyes. Since ophthalmo- 
scopy the oedema in the operated eye has been 
very mild and the vision showed a tendency to 
improve, laser treatment was deferred, and the 
patient was put on indomethacin drops. Three 
months after surgery the macular oedema had 
resolved, and the final visual acuity of 20/40 has 
remained stable since that time. 


CASE 4 

A 63-year-old man was referred for cataract 
extraction. His medical history revealed diabetic 
neuropathy of the posterior tibial nerve in the 
right leg. His vision was 20/40 in the right eye 
and finger counting in the left. Intraocular 
pressure was normal. Slit-lamp examination 
showed mild cataract in the right eye and pro- 
gressive cataract in the left. Fundal examination 
of the right eye disclosed diabetic retinopathy 
consisting of microaneurysms and dot and flame 
shaped haemorrhages. Although the left fundus 
could not be clearly visualised because of the 
cataract, it was possible to detect diabetic retino- 
pathy, which appeared to be of similar severity to 
that in the right eye. 
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Figure 3B 


The patient underwent an uncomplicated 
extracapsular cataract extraction with intra- 
ocular lens implantation in the left eye. Two 
months after surgery funduscopy of the operated 
eye revealed cystoid macular oedema, his vision 
declined from 20/40 to 20/70, and laser treatment 
was considered. However, it was three months 
before the patient again presented himself for 
follow-up examination, and by that time the 
vision in the left eve had improved to 20/40. 
Although ophthalmoscopy indicated that the 
clinical oedema had resolved, angiography dis- 
closed persistent cystoid macular oedema. A year 
and a half after the operation the cataract in the 
unoperated right eye had progressed, and he was 
again scheduled for surgery. Although the 
fundus could be only vaguely visualised pre- 
operatively, it was possible to observe diabetic 
retinopathy consisting of haemorrhages (Fig 4, 
top left). The patient underwent extracapsular 
cataract extraction with implantation of an intra- 
ocular lens in the right eye. One month after 
surgery funduscopy revealed an increased 
number of haemorrhages and minute hard 
exudates, a few cotton-wool exudates, and 
cystoid macular oedema (Fig 4, top right). 
Fluorescein angiography of the operated eye 
revealed dye leakage in the entire posterior pole 
extending to the vascular arcades. At the 
peripheral retina non-perfused areas were also 





Figure 3C 


Course of diabetic retinopathy following cataract surgery 


Figure4 Case 4. Top left. 
Preoperative 
ophthalmoscopic appearance 
of the right eye, showing the 
presence of haemorrhages. 
lop nght: Postoperative 
preangiographic picture 
shows microaneurysms, 
numerous dot and flame 
shaped haemorrhages and 
minute hard exudates, 
Centre left: Angiogram of the 
early arteriovenous phase 
shows areas of blocked 
fluorescence corresponding to 
haemorrhages and numerous 
microaneurysms. Centre 
night: Mid-arteriovenous 
phase shows dye leakage 
from microaneurysms and 
dilated capillaries, as well as 
peripheral areas of capillary 
non-perfusion. Bottom left: 
Late phase angiogram shows 
EXTENSIVE leakage over the 
entire posterior pole, with 
superimposed macular 
oedema. Bottom right: Late 
phase angiogram at the 
penripapillary area shows 
non-perfused areas 
surrounded by foct of 
fluorescein leakage. 


observed (Fig 4, centre, bottom). Visual acuity 
was 20/30. Because of the good vision in this eye, 
as well as the spontaneous resolution of the 
macular oedema and the final good visual results 
in the previously operated eye, laser treatment 
was deferred, and the patient was followed up 
closely. Three months later the macular oedema 
had resolved. Two years after surgery his vision 
was 20/30, there was no clinical macular oedema, 
and the areas of retinal ischemia had not pro- 
gressed. 


CASE 5 

A 7l-vear-old man was referred for cataract 
extraction. His visual acuity was finger counting 
in the right eye and 20/50 in the left. Slit-lamp 
examination showed progressive cataract in the 
right eye and mild nuclear sclerosis in the left 
eye. Funduscopy through the cataracts revealed 





with 


diabetic 
multiple dot haemorrhages, microaneurysms, 
and dilated veins. However, the left eve 
more clearlv visualised than the right. 


similar bilateral retinopathy 


could be 
and early 
new vessels were noted to come off the ti Ip edge 
of the optic disc. 

An uneventful intracapsular cataract 
uon was performed in the right 
examination one week later disclosed numerous 
flame shaped haemorrhages and some sofi 
exudates. One month after surgerv proliferative 
diabetic retinopathy and vitreous haemorrhage 
were noted. The fundal appearance of the non 
operated eye had remained unchanged (Fig 5A 
Once the vitreous haemorrage in the 
eve had partially cleared and the retina was 
visible, it was possible to discern disc neovascu- 
larisation, flame shaped haemorrhages, and soft 
and hard exudates in the posterior pole (Fig 5B). 
Argon laser panretinal photocoagulation was 


extrac 
Funda! 


A iperatedad 


Figure 5: Case 5. A: 
Ophthalmoscopic 
appearance of the right eye 
three months after cataract 
surgery, showing vitreous 
haemorrhage and disc 
neovascularisation. B: 
Ophthalmoscopic 
appearance of the left non- 
operated eve at the same time 
shows small haemorrhages 
and suspected early new 
vessels coming off the top 
edge of the optic disc. 





Figure 5A 


performed. The final visual acuity was 20/200. 

Over the next three years there were no further 
retinal changes in the non-operated fellow eye. 
However, a follow-up examination three years 
later disclosed progression of the proliferative 
diabetic retinopathy in that eye. Panretinal 
photocoagulation was therefore performed, and 
the new blood vessels subsequently regressed. 
SIX years after cataract extraction in the right eye 
the vision in the left eve had deteriorated to 
finger counting, and extracapsular cataract 
extraction with intraocular lens implantation was 
performed. No postoperative progression of the 
diabetic retinopathy was observed during the 
following year. The final visual acuity in that eye 
was 20/50. 


Discussion 

All five patients described in this report experi- 
enced rapid deterioration of diabetic retinopathy 
Shortly after cataract surgery, resulting in 
asymmetric severity of the disease in the two 


Table! Clinical findings before and after cataract surgery 


Diabetes Visual acuity 


Case Age (yr) Duration 
no. andsex (yr 


l 75/M 1] Oral 
77/M 13 Oral 

2 78/F 20 Insulin 

3 70M 20 Oral 

4 63/M 9 Oral 
64/M 10 Ora! 

5 7UM | Oral 
77/M 7 Diet 


Other diseases 


Treatment. Systemic 





Status of DR 
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Figure 5B 


eyes. In the first four cases the deterioration was 
manifested by the increased number of dot and 
flame shaped haemorrhages and hard exudates 
and by the appearance of retinal oedema, marked 
retinal thickening, and cystoid macular oedema. 
Fluorescein angiography of the affected eyes 
showed diffuse leakage in the entire macular area 
with superimposed cystoid macular oedema. as 
well as leakage from the peripapillary capillary 
networks. Severe extensive macular oedema 
occurring after cataract surgery was reported 
also by Jaffe and Burton.’ In our series, however, 
cases 4 and 5 also developed retinal ischaemia. 
which was manifested ophthalmoscopically by 
preproliferative signs such as flame shaped 
haemorrhages and soft exudates, and angio- 
graphically by areas of capillary non-perfusion. 
In the fifth patient the ischaemic changes were 
more severe and consisted of neovascularisation 
and vitreous haemorrhage. In summary, the 
postoperative deterioration of diabetic retino- 
pathy in these patients included vascular hyper- 
permeability and leakage as well as capillary 


Treatment 











— Pre- Pos- Follow Type of = - 
Ocular op. op up Final — surgery At op. Post-op. A-L Others 
D NE iier Ma coo = ot a 
Hyper- — CF 20/200 CF 20/200 ICCE Dot haemorrhages | Dot flame haemorrhages Post-operative 
tension Hard exudates Massive exudates, ME, Grid 
CME 
Hyper- — CF 20/200 20/200 20/200 ECCE+IOL Dot haemorrhages Dot+flame haemorrhages Post-operative 
tension Hard exudates Massive exudates, ME, — Grid 
CME 
- NAG CF 20/40 20/70 20/30 ECCE-IOL Microaneurysms ME, CME Post-operative 
ALI Dot haemorrhages Grid 
Cholecyst- — 20/200 20/40 20/40 20/40 ECCE+IOL Microaneurysms ME, CME Indomethacin 
ectomy Dot haemorrhages drops 
Diabetic — CF 20/40 20/70 20/40 ECCE+IOL Microaneurvsms — Dot flame haemorrhages — 
neuro- Dot haemorrhages ME. CME, Non-perfusion 
pathy 
- 20/200 20/30 20/30 20/30 ECCE+IOL Microaneurvsms Dot * flame haemorrhages 
Dot haemorrhages ME, CME, Non-perfusion 
SAMI — CF 20/200 CF 20/200 ICCE NVD* NVD. vitreous Post-op. PRP 
Ischae- haemorrhage 
mic 
heart 
disease 
Chronic CF — 20/580 ECCE+IOL PDR.S/A PRP PDR, S/A PRP — 
lung 
disease 








Op, operation; CF, counting fingers; DR, diabetic retinopathy; ICCE, intracapsular cataract extraction: ECCE. extracapsular cataract extraction; IOL, intraocular lens: A-L. argon laser 
photocoagulation; ME, macular oedema; CME, cystoid macular oedema; NAG, narrow angle glaucoma; ALI, argon laser iridotomy; NVD. neovascularisation on the disc: PDR, 
proliferative diabetic retinopathy; PRP, panretinal photocoagulation: S/A. state after; MI, myocardial infarction 
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Course of diabetic retinopathy following cataract surgery 


closure, retinal ischaemia, and neovascularisa- 
tion. 

Previous authors have pointed out that post- 
operative progressive changes of diabetic retino- 
pathy occur mainly in patients in whom diabetic 
retinopathy was already present prior to 
surgery.‘ However, the mechanisms involved 
in acceleration of diabetic retinopathy after 
Cataract extraction in elderly patients is 
unknown. Local factors which might account for 
the sudden vasculopathic deterioration after 


‘cataract extraction are: (a) the absence of an^ 
angiogenic inhibitory factor which is present in 


the lens,* (b) postoperative intraocular inflamma- 
tion mediated by leukotrienes,’ (c) reduced 
secretion of vasoinhibitory substances present in 
the retinal pigment epithelium," and (d) 
increased synthesis of the endothelin that func- 
tions as an angiogenic agent within the iris 
stroma.” The possible role of each of these 


factors in the sudden aggravation of diabetic 
retinopathy after cataract surgery deserves 


investigation. Whatever the aetiology, the retinal 
capillaries appear to make a pathological ' 
response to the surgery, with resulting disrup- 
tion of the blood-retinal barrier and/or occlusion 
of the retinal capillaries. The clinical correlates 
of these events are transudation and macular 
oedema and/or induction of retinal ischaemia 
leading to neovascularisation. 

The cases reported here highlight some of the 
problems of treating diabetic patients with 
cataract. The first problem relates to the timing 
of cataract surgery. Since surgery may lead to 
aggravation of diabetic retinopathy, it may be 
preferable to delay it as long as possible. On the 
other hand opacity of the lens can be an obstacle 
to laser treatment. It can also preclude accurate 
assessment of the retinopathy, and in particular 
the amount of retinal ischaemia. Although 
fluorescein angiography is sometimes helpful in 
the assessment of retinal ischaemia, even in cases 
with significant lens opacities, underestimation 
of the severity of the disease is not uncommon. 

Another problem relates to the difficulty of 
differentiating between aphakic or pseudo- 


. phakaic cystoid macular oedema and diabetic 


cystoid macular oedema. Indeed, sometimes it is 
impossible to distinguish between them, since 
cystoid macular oedema occurs in both condi- 
tions. However, as the present series shows, 
compared with the perifoveal fluorescein leakage 
seen in non-diabetic aphakic eyes the fluorescéin 
leakage in diabetic eyes is more extensive and 
extends towards the vascular arcade and peri- 
papillary region. In this series diabetic retino- 
pathy was defined as ‘deteriorated’ only when 
ophthalmoscopy disclosed wide areas of retinal 
thickening and angiography revealed extensive 
dye leakage from visible microaneurysms in 
addition to perifoveal leakage from the capillary 
bed that appears in the general aphakic or 
pseudophakic cystoid macular oedema. It is not 
unusual to find a discrepancy between the 
ophthalmoscopic picture of mild cystoid macular 
oedema accompanied by good vision and the 
angiographic appearance of marked fluorescein 
leakage (cases 3 and 4). Moreover, it is difficult to 
predict whether the postoperative cystoid 
macular oedema will resolve spontaneously (as in 


- 


7 


cases 3 and 4) or lead to permanent damage. This 
difficulty may make it hard to decide whether or 
not to recommend laser treatment. 

It has been suggested that extracapsular 
cataract extraction reduces the risk of postopera- 
tive diabetic complications and is therefore 
preferable to the intracapsular technique.” 
However, in our first patient the postoperative 
aggravation of diabetic retinopathy was similar 
in both eyes, even though one eye underwent an 
intracapsular and the other an extracapsular 
procedure. Our experience with other operated 
patients further supports our observation that, 
although deterioration of diabetic retinopathy is 
less common after extracapsular than after intra- 
capsular cataract extraction, the extracapsular 
procedure does not necessarily mean that 
aggravation of pre-existing diabetic retinopathy 
can be prevented. 

The question whether or not to perform 
preventive preoperative laser photocoagulation 
in patients with diabetic retinopathy is also of | 
some concern. In our fifth patient, aggravation of 
retinal neovascularisation in the first operated 
eye was evident within a month after surgery.. 
In the fellow non-operated eye retinal neo- 
vascularisation showed significant progression 
only three years later; prior to cataract extraction 
in that eye, panretinal laser photocoagulation 


. was applied and the new blood vessels then 


regressed. The diabetic retinopathy in that eye 
did not progress after surgery. This raises an 
important question: should those patients with 
cataracts but with adequate fundus visualisation 


‘receive preventive laser treatment even when the 


preoperative severity of diabetic retinopathy 
does not meet the criteria for laser treatment 
outlined by the Diabetic Retinopathy Multi- 
center Studies? The answer to this question must 
await the findings of suitably controlled studies. 

Our findings emphasise the need for a careful 
assessment of the diabetic retinopathy prior to 
surgery. This should include fluorescein angio- 
graphy, which can be helpful even when visuali- 
sation of the fundus is impaired. After surgery 
follow-up examinations to detect any aggrava- 
tion of diabetic retinopathy should be performed 
at weékly or two-weekly intervals for the first 
three months and every four weeks for the next 
three months. Fluorescein angiography should 
be performed during the first month of follow- 
up, as well as three and six months after surgery, 
even in the absence of clinical signs of deteriora- - 
tion of diabetic retinopathy. Since it is more 
sensitive than ophthalmoscopy as a diagnostic 
tool, it should also be performed whenever such 
deterioration is suspected. If aggravation of 
diabetic retinopathy following cataract surgery is | 
detected early and treated with laser photo- 
coagulation, the final visual outcome may be 
improved. 
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Which is the natural tear and 
which is Tears Naturale”? 


Tears Naturale ophthalmic 
solution was developed exclusiv- 
ely for dry eye treatment, alleviat- 
ing dry spots associated with both 
aqueous and mucin deficiencies. 

This close similarity to the 
action of natural tears is made 
possible by the unique Duasorb™ 
polymer system contained in Tears 
Naturale. 

The Duasorb polymer system 





TM denotes trademark of Alcon Laboratories 





mimics the action of conjunctival 
mucin by increasing wettability of 
the ocular surface and stabilising 
the tear film. 

The low viscosity and high reten- 
tion time of Tears Naturale helps to 
ensure patient comfort, patient sat- 
isfaction and, therefore, patient 
compliance. 

Tears Naturale: so near to tears. 
Send for full details to: 


Alcon 


Dedicated to Excellence 
Alcon Laboratories (UK) Ltd 
Imperial Way Watford Herts WD2 4YR 
Telephone: 0923 246133 
Fax: 0923 243331 
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as frequently as to relieve eye irritation symptoms. Contra-indications: The product contains Benzalkonium Chloride, and should not be 
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uline is available in two strengths containing 0.1% 
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uline ts a beta adrenoceptor blocking agent used in 
topical treatment of chronic open-angle glaucoma 
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ly diagnosed patients with ocular hypertension or 
mic open-angle glaucoma should be treated with 
uline 0.1%, changing to the higher strength if 
quate control of intra-ocular pressure is not achieved 
aintained. Patients on existing therapy, whether or 
this is to be continued, should receive Glauline 0.3% 
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Mensive agent substituted. Glauline contains 
alkonium chloride as a preservative and should 
"fore not be used in patients continuing to wear soft 
rophilic) contact lenses. Use in pregnancy 
ough there is no evidence to suggest that 
pranolol has teratogenic properties, its use during 
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This female has a history of 
longstanding diabetes and 
glaucoma. 


A. Slit lamp 

B. Specular microscopy 

Right eye — NORMAL 
PMMA LENS 

9 11 months post-operatively 
9 Confluent giant cells can be 
seen clearly on both slides 


C. Slit lamp 
D. Specular microscopy 


Left eye — HEPARIN 
SURFACE MODIFIED LENS 
€ 6 months post-operatively 
9 No giant cells 

€ Newton's rings seen clearly 
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Extracapsular cataract surgery with lens 
implantation in diabetics with and without 


proliferative retinopathy 


I A Cunliffe, D W Flanagan, N D L George, R J Aggarwaal, A T Moore 


Abstract 

In a retrospective study we have examined all 
diabetics (66 operated eyes) and an equal 
number of non-diabetic matched controls who 
underwent extracapsular cataract extraca- 
tion (ECCE) with intraocular lens (IOL) 
implantation over a two-year period ending in 
December 1987. Of the diabetic patients’ 76% 
eyes improved by at least two lines of Snellen 
acuity postoperatively. Of these patients 68% 
eyes and of the control eyes 83% achieved an 
acuity of 6/12 or better. In the diabetics the 
visual outcome depended on the state of the 
retinopathy and in particular the maculopathy. 
The diabetic group had a greater incidence of 
postoperative inflammation, but the major 
complications were related to continuing 
neovascularisation. Early postoperative laser 
photocoagulation may help to prevent these 
proliferative complications, and, provided a 
large, adequate capsulotomy is performed for 
capsular thickening, the presence of an IOL 
does not interfere with this photocoagulation. 


We also advise early postoperative assess- . 


ment, and treatment if necessary, of any 
maculopathy. Diabetic retinopathy should no 
longer be regarded as a contraindication to 
intraocular lens insertion. 


Diabetes mellitus is a common condition, affect- 
ing 1-2% of the population. Cataract occurs 
earlier in diabetics than in non-diabetics, and 
both cataract and retinopathy are related to the 
age of the patient and the duration of the 
diabetes.'? Cataract surgery in diabetics may be 
performed to improve vision or to allow assess- 
ment and treatment of retinopathy. The benefits 
of intraocular lenses (IOLs) over other forms of 
aphakic correction are well known, and most 
surgeons now perform extracapsular cataract 
extraction (ECCE) with IOL implantation 
for senile cataract. Currently in the United 
Kingdom over 90% of cataract extractions 


include implantation of an JOL.’ IOL implanta- 


tion in diabetics, especially in those with pro- 
liferative retinopathy, is still controversia? and 
is still listed by some manufacturers as a contra- 
indication to their use. We now routinely 
implant lenses in all diabetics, and this study 
reviews our results. l 


Patients and methods 

We have reviewed 66 consecutive diabetic 
patients (72 operated eyes) undergoing ECCE 
plus IOL under the care of two consultant 
ophthalmologists over a two-year period ending 


in December 1987. The minimum follow-up was 
18 months. Six patients were excluded from the 
study: four who died within 18 months of 
surgery, one myopic patient (no IOL), and one 
patient lost to follow-up. Six patients have had 
both eyes operated on. Sixty-six eyes were 
included in the study, of which 63 have been re- 
examined by one of the authors. Each diabetic 
eye was matched for age and surgeon with a non- 
diabetic eye undergoing ECCE+IOL; this 
formed the control group, who were also recalled 
for examination. Three of the diabetics and two 
of the controls who have died, but who had 
completed more than 18 months’ follow-up, are 
included. 

All patients received preoperative mydriatic 
drops, and patients under the care of one of the 
consultants received preoperative indomethacin 
(0-596) drops to help prevent surgically induced 
miosis. The surgical procedure was a standard 


“corneal section ECCE with posterior chamber 


two-piece J-loop IOL, with the following excep- 
tions: two eyes ineach group had limbal sections; 
one eye in each group had an anterior chamber 
IOL; two eyes of diabetic patients had one-piece 
(all polymethyl methacrylate) IOLs. 

There was no statistically significant differ- 
ence between the control group and the diabetic 
group when compared for age (t test p>0-1), sex, 
anaesthetic, or use of sodium hyaluronate 
(Healon id) or indomethacin (y?, p>0-5). There 
were 28 males and 38 females in each group, and 
their ages ranged from 22 to 91 years (mean 70-5) 
in the diabetic group and from 46 to 88 years 
(mean 73-9) in the control group. The mean 
follow-up time was 2°61 years. In each group 44 
eyes (66-796) were operated on by one of two 
consultants, and 22 eyes (33:396) by one of seven 
junior staff. 

In the diabetic group 11 patients (16:796) were 
controlled by diet, 39 (59-196) were controlled on 
oral hypoglycaemic agents alone, 15 (22:796) 
were on insulin, and one (1:596) required both 


Table 1 Coexistent diseases in the diabetic and control 


Coexistent disease Diabetics Controls 
-ARMD 5 2 
COAG 5 6 
Endothelial guttata 2 3 
Branch vein occlusion 1 1 
Iritis 0 1 
Amblyopia l 0 
Lamellar hole 0 ] 
Interstitial keratitis 1 0 
veri eel ar T 0 i 
ypertension 
Pituitary adenoma 0 l 


ARMD age related macular degeneration. 
COAG=chronic open angie glaucoma. 
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Table 2 Final visual outcome 


TTOTTE ETOO AO AOAO ARAA 


Final visual acuity: number of eyes (%) 





26/12 6/18—6/24 6/36—6/60 «6/60 Total 
CO LH NO rr gc REN dt Sey oe LABION 
Controls $5 (83-3) 7 (10-6) 3(45) 1 (1-5) 66 
Diabetics 45 (68-1) 6 (9-1) 7 (10°13 8(12:2) 66 
No retinopathy 28 (84-8) 4(12-1) 0 (0) 1 (3-0) 33 
Background 
* Maculopathy 3 0 4 4 | 
~ Maculopathy 10 (56:3) 1(4°3) 1 (21-7) 0 (17:4) 23 
Proliferative 
+ Maculopathy 2 l 2 A n 
~ Maculopathy 2 (40) ocio) 0 20) 0 (30) 16 


naonana aaaeeeaa PTE POG h/t sep REPERIO TEAM 
+= With. — Without. 


Table 3 Diagnosis in eyes failing to achieve postoperative acuity of 6/12 or better 


NTETE ATARA 


Diabenc retinopathy 








Controls Ni Background Proliferative 
ARMD 7 2 0 0 
Diabeuc maculopathy 0 i 9 6 
Macular vein occlusion H 0 0 0 
Myopic maculopathy l 0 0 0 
Retinal detachment ] Ü 0 0 
Corneal oedema 0 0 l 0 
Amblyopia 0 i 0 0 
Endophthalmitis 0 i 0 0 
Lamellar hole l 0 0 Q 


SR RAL TTL TIT ONAE A HL TEETH AO QULUAAMUIHITIUTEA RII AH AAUEHPTEHEHPPTIAPIHII rt 


ARMD - age related macular degeneration. 


insulin and oral medication. The duration of 
diabetes in the oral hypoglycaemic group ranged 
from | to 42 years (mean 12:3) and in the insulin 
dependent group from 2 to 49 years (mean 22-4). 
Thirty-three patients (5096) had no retinopathy, 
23 (34-896) had background retinopathy (11 with 
maculopathy), and 10 (15-296) had proliferative 
retinopathy (8 with maculopathy). Several 
coexistent diseases were present preoperatively 
(Table 1). 


Results 


VISUAL RESULTS 

There was no statistically significant difference 
in visual outcome (defined as 26/12 vision) 
between controls and diabetics without retino- 
pathy (X, p>0-5). Diabetics with retinopathy 
had a significantly poorer outcome when com- 
pared with controls (x, p«0-01). The visual 
results were poorest in those with diabetic 


[] All Diabetics 

BP Controls 

HM Diabetics without Maculopathy 
Diabetics with Maculopathy 


% of totals 
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Final Visual Outcome 


Figure! Histogram showing the final visual outcome of diabetic eyes with and without 
maculopathy and controls. 
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maculopathy or proliferative retinopathy (Table 
2, Figs 1, 2). The main causes for an acuity of 
«6/12 were age related macular degeneration 
and diabetic maculopathy (Table 3). 

In eyes with proliferative retinopathy or 
maculopathy it may be more useful to consider 
improvement in vision rather than final visual 
acuity. In the proliferative group six of 10 eyes 
showed an improvement of 22 lines Snellen 
acuity, and in those with maculopathy seven of 
19 showed an improvement of 72 lines Snellen 
acuity (Fig 3). 


PROGRESSION OF RETINOPATHY 
Twenty-five diabetics showed progression of 
retinopathy in the follow-up period. Five eyes 
without retinopathy preoperatively developed 
background retinopathy (one with maculo- 
pathy). In the background group two eyes 
developed a new maculopathy, four eyes showed 
progression of pre-existing maculopathy, and six 
eyes developed preproliferative or proliferative 
retinopathy. In these last six eyes the maculo- 
pathy also progressed (in four within six months 
of surgery), while the fellow eye remained stable. 
In the proliferative group five eyes developed 
further new vessels and six showed progression 
of their maculopathy (three within six months of 
surgery). Overall, nine eyes developed severe 
maculopathy in the early postoperative period. 
Seven of these had pre-existing maculopathy and 
five had had previous laser photocoagulation. 
Seventeen eyes required laser treatment post- 
operatively. Three eyes had panretinal photo- 
coagulation (PRP) only, seven eyes had focal 
macular treatment only, and seven eyes had 
combined PRP and focal macular treatment. In 
none of these cases did the presence of an IOL 
prevent adequate photocoagulation. 


COMPLICATIONS 
There were few operative complications. In the 
control group, there was one case of vitreous loss 
and one posterior capsule tear. There were no 
operative complications in the diabetic group. 
Of the postoperative complications macular 
oedema (diabetic and cystoid), severe inflamma- 
tion, rubeosis iridis, neovascular glaucoma, and 
vitreous haemorrhage occurred more frequently 
in the diabetic group (Table 4). Four diabetics’ 
eyes and five control eyes developed classical 
cystoid macular oedema postoperatively; all 


Table4 Postoperative complications 
AMAMMA ATTAOI HI their WAS ER PD d EESTI RAA. 








Postoperative complications Diabetics Controls 
Rubeosis and neovascular glaucoma E 0 
Macular oedema (diabetic and cystoid) 17 5 
Severe inflammation 
Iritis 4 2 
Sterile hypopyon l ] 
Fungal keratitis i 0 
Endophthalmitis i 0 
Suture infiltrate i 0 
Vitreous haemorrhage 4 ü 
Synechiae to IOL 9 6 
Capsular thickening 23 17 
IOL malposition 2 0 
Iris prolapse ] 2 
Retinal detachment 0 I 
Corneal decompensation 0 


Extracapsular cataract surgery with lens implantation in diabetics with and without proliferative retinopathy lI 


% of Totais 
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Final Visual Outcome 


Figure 2 Histogram of the final visual outcome of diabetic eyes with and without retinopathy. 


resolved completely. Thirteen diabetics 
developed diabetic macular oedema in the 
follow-up period. Seven diabetics’ eyes showed 
evidence of continuing neovascularisation; three 
developed vitreous haemorrhage and four 
developed rubeosis iridis. Three of the latter 
group progressed to neovascular glaucoma. In 
addition one diabetic patient’s eye had a vitreous 
haemorrhage due to posterior vitreous detach- 
ment. The three eyes that developed neovascular 
glaucoma achieved a final vision of <6/60. In the 
fourth case the rubeosis regressed after PRP with 
the retention of 6/12 vision and a normal intra- 
ocular pressure. 

Severe inflammation or infection, defined as 
iritis persisting for more than six weeks post- 
operatively, endophthalmitis, or keratitis, was 
more common in the diabetic group (Table 4). 


Discussion 
In the past diabetic retinopathy has been con- 
sidered a contraindication to IOL implantation, 
though many surgeons now routinely implant 
IOLs in diabetics. Although there have been 
several reports of the results of cataract extrac- 
tion with implants in diabetics,'*" many have 
included few cases of proliferative retinopathy 
and have short periods of follow-up. 

In this study diabetics without retinopathy 
achieved visual results comparable to those of 
controls. The patients with diabetic retinopathy, 
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€ With Maculopathy 
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retinopathy 
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Figure 3 Scatter plot of preoperative and final visual acuity 
of diabetic eyes with proliferattve retinopathy and 
maculopathy. Touching symbols are the same patient. 


particularly with maculopathy, fared less well. 
However, patients with maculopathy or severe 
retinopathy may have valuable visual improve- 
ment after surgery, and a clear optical axis may 
allow adequate laser photocoagulation to 
stabilise vision. Six of 10 eyes with proliferative 
retinopathy and seven of 19 eyes with pre- 
existing maculopathy maintained =2 lines 
improvement in Snellen acuity at a mean of 2-76 
years follow-up (Figs 1-3). At final follow-up a 
total of 15 eyes had proliferative retinopathy and 
nine have maintained an improvement of =2 
lines Snellen acuity. Patients with proliferative 
retinopathy may achieve a worthwhile visual 
improvement so long as adequate preoperative 
(where possible) or early postoperative laser 
treatment is performed. We encountered no 
difficulty in performing laser photocoagulation 
through the IOL, and we consider that this 
group of patients should not be excluded from 
the optical advantages of an IOL. 

In diabetics with pre-existing retinopathy 
cataract surgery has been reported to cause a 
severe form of exudative maculopathy in the 
early postoperative period." This occurred in 
nine eyes in our study. Seven of these eves had 
pre-existing maculopathy and five had had pre- 
vious laser treatment. Although the progression 
of maculopathy occurred soon after surgery, it 
is difficult to know whether the surgery was 
incidental. Several contributory mechanisms - 
for example, intraocular inflammatory mediators 
such as prostaglandins” - may be involved, 
but the aetiology remains obscure. But it is 
important that early postoperative assessment 
and treatment where necessary are performed.” 

Pauents with proliferative retinopathy who 
undergo lens extraction are at risk of developing 
rubeosis iridis, neovascular glaucoma, and 
vitreous haemorrhage.” ” Poliner et al suggested 
that an intact capsule helps to prevent the 
development of rubeosis.” In our study four eyes 
each with pre-existing proliferative retinopathy 
developed rubeosis at 12 to 18 months after 
surgery. Two of these occurred at four and five 
months respectively following YAG laser 
capsulotomy. It is clear that eyes with and 
without an intact capsule may develop rubeosis 
iridis, and early panretinal photocoagulation is 
needed to prevent development of rubeotic 
glaucoma.” 

Previous reports*’ have considered that an 
IOL and capsular thickening may prevent 
adequate postoperative laser treatment. In our 
study 23 diabetic eyes had distinct. capsular 
thickening and 17 eyes received postoperative 
laser treatment (10 with PRP). Early, large cap- 
sulotomies can overcome the problems created by 
capsular thickening, and we encountered no 
difficulties in performing this laser treatment. 

In conclusion, we consider that diabetics 
should no longer be excluded from the optical 
advantages of an IOL and that they have satis- 
factory visual results from this form of aphakic 
correction. However, these patients should be 
followed up closely postoperatively and any 
progressive retinopathy treated promptly. 
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Cotton-wool spots and retinal light sensitivity in 


diabetic retinopathy 
Toke Bek, Henrik Lund-Andersen 


Abstract 

In 14 eyes of 14 patients with diabetic retino- 
pathy the light sensitivity of retinal cotton- 
wool spots was studied by computerised 
perimetry, and the visual field data were 
accurately correlated with the corresponding 
morphology as seen on fundus photographs 
and fluorescein angiograms. In 12 of the eyes 
the examinations were repeated within one 
year in order to follow changes in retinal light 
sensitivity during the evolution of the lesions. 
Retinal cotton-wool spots were in all eyes 
associated with localised non-arcuate scoto- 
mata in the visual field. In four eyes the cotton- 
wool spots disappeared within three months of 
the first examination, and in two of these cases 
the corresponding scotomata disappeared 
together with the morphological lesions. In 
eight eyes the cotton-wool spots (and the 
corresponding scotomata) had not resolved 
one year after the first examination. The mean 
blood pressure showed no significant dif- 
ference between the patients in whom the 


Department of > gay 

Ophthalmology, lesions resolved within three months and the 
University of atients in whom the lesions persisted longer. 
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T Bck l The retinal cotton-wool spot is a frequent finding 
H sanasini in a variety of diseases which involve the ocular 
EAE. ws fundus.' In diabetic retinopathy the lesion may 
Accented for publiera be among the initial signs of the disease, and 
30 July 1990 when the lesions are numerous they may indicate 
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Figure 1A A left eye fundus photograph of a patient with diabetic retinopathy dominated by 
cotton-wool spots. The perimetric stimulus pattern extended from degree co-ordinates (x, y)=(— 
9, — 10) to (1, — 2), and the visual field data have been superimposed on to the corresponding 
fundus morphology. Two areas with low decibel values are seen to correlate with retinal cotton- 
wool spots (arrows). The low decibel values are predominantly located on the peripheral aspect 
of the lesions. 


rapidly progressing retinopathy.’ Although it 1s 
known that the cotton-wool spot can be caused 
by focal retinal ischaemia, no single explanation 
has been given which consistently accounts for 
the aetiology of the lesion in all cases.’ 

The retinal cotton-wool spot has been mainly 
investigated by photographic and histological 
techniques which demonstrate the morpho- 
logical aspects of the lesion. The inclusion of 
techniques for the assessment of neurosensory 
function can be expected to supplement our 
understanding of its pathophysiology. In a prior 
study the visual field of six diabetic pauents with 
retinal cotton-wool spots was examined by a 
manual perimetric technique,‘ but the exact 
correlation between visual field data and the 
corresponding fundus morphology was not 
accounted for, and the visual field findings were 
not systematically followed during the evolution 
of the lesions. 

In the present study the light sensitivity of 
retinal areas with cotton-wool spots was examined 
by computerised perimetry, and by a newly 
developed optical technique the visual field data 
were accurately correlated with the corres- 
ponding fundus morphology as seen on fundus 
photographs and fluorescein angiograms. The 
examinations were repeated within one year in 
order to follow changes in retinal light sensitivity 
during the evolution of the lesions. 


Materials and methods 


SUBJECTS 

Fourteen eyes of 14 patients with insulin depen- 
dent diabetes mellitus in which retinal cotton- 
wool spots had been detected by funduscopic 
examination were subjected to computerised 
perimetry, and the visual field data were 
accurately correlated with the corresponding 
morphology as seen on fundus photographs and 
fluorescein angiograms. The patients underwent 
routine ophthalmic examinations, including 
visual acuity, slit-lamp examination, tonometry, 
ophthalmoscopy, fundus photography, and 
fluorescein angiography. Their informed consent 
was obtained. The blood pressure was measured 
at the initial examination or was obtained from 
medical records within two months of the initial 
examination. The ametropia of the eyes ranged 
between —2:0 D and +1-25 D, and the most 
severe astigmatism was 1:5 DC. Visual acuity 
was 6/9 in one patient and 6/6 or better in all the 
other patients. 

Except for funduscopic signs of retinopathy 
the other part of the ophthalmological examina- 
tion was normal in all the patients included. In 12 
eyes the examinations were repeated within three 
months of the first examination and, in cases 
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Figure 1B A fundus photograph of the same eye three months later. The cotton-wool spots 
which were studied by perimetry have now resolved, but an area with low decibel values persists 
where one of the cotton-wool spots was located (arrow). Another cotton-wool spot has now 
appeared below the examined area. 


where the cotton-wool spots persisted, again one 
year after the initial examination. 


PHOTOGRAPHY 

Photography was performed with a Canon CF- 
60Z fundus camera employing Ektachrome 64 
(EPR 135-36) film for fundus photography, and 
Ilford HP-5 black-and-white film for fluorescein 
angiography. 5 ml 10% fluorescein sodium was 
injected into an antecubital vein for fluorescein 
angiography. Angiograms were taken of the 
central fundus in fast sequence during the filling 
phase of the vessels, and at regular intervals unul 
15 min after injection. Prior to photography 
cycloplegia and mydriasis were induced with 
metaoxedrine 10% and tropicamide 1% evedrops. 
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Figure 1C A fluorescein angiogram of the same eve obtained on the same day as Fig 1B, and 
visual field data have been superimposed. The retinal areas corresponding to the persisting 
scotoma shows some pathology, mainly as focal leakage of fluorescein. 
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PERIMETRY 

Perimetry was carried out with a Humphrey 
Field Analyzer (HFA). Full-threshold examina- 
tions were performed in stimulus patterns with a 
density of 1° employing Goldmann stimulus size 
[. These were the best parameters available on 
the HFA for the detection of small scotomata. 
Since the minimum density of customised stimu- 
lus patterns on the HFA is 2^, four intersecting 
patterns with a displacement of 1° in the vertical 
and the horizontal plane were subsequently 
tested, and finally merged. The stimulus patterns 
were placed in areas of the visual field that 
approximately corresponded to the retinal areas 
where morphological lesions had been observed 
by prior funduscopic examination. 

Threshold values that deviated more than 5 dB 
from the expected value calculated on the basis of 
answers from adjoining points were retested 
(standard procedure on the HFA). The blind 
spot was delimited with Goldmann stimulus size 
II with a single intensity of 10 dB in two special 
point patterns located in the area of the blind 
spot, one (pattern A) extending from degree co- 
ordinates (x,y)=(11,—7) to (19,3) and one 
(pattern B) from degree co-ordinates (x,y)= 
(12,—8)t0(18,2). By merging these two patterns 
a spatial resolution of 1-4° could be obtained in 
this area. All patients could see the perimeter 
screen sharply during perimetry without the 
addition of a corrective lens. Fixation was con- 
tinuously checked on the fixation monitor 
supplied on the HFA, which displays the eye on 
a video screen during perimetry. Fixation was 
stable during all test sessions in all the patients 
included. 


SUPERIMPOSITION TECHNIQUE 

The superimposition of visual field data on to 
fundus pictures was carried out according to a 
technique previously described." This technique 
is applicable to a fundus photograph (subtending 
approximately 60^ with the camera employed 
here) with the foveal region in the centre and 
with the accuracy of the overlay or visual field 
data on to the corresponding fundus photograph 
more than l^. Briefly, with knowledge of the 
optical imaging in the fundus camera, the visual 
field printout is reduced to match the size of the 
corresponding fundus photograph. The visual 
field is inverted about a horizontal axis, and the 
overlay is subsequently done on the basis of two 
points of reference. One of them, the fixation 
point in the visual field, is laid over the foveola on 
the fundus picture, and the other, the blind spot 
in the visual field, is laid over the optic nerve 
head on the fundus picture. 


Results 

In Figs 1 to 3 representative examples of visual 
field data correlated with corresponding fundus 
morphology are shown. The numbers indicate 
threshold decibel values obtained with Goldmann 
stimulus size I, and each number has been 
superimposed on to the corresponding fundus 
morphology. In points where the threshold has 
been tested twice, the average of the two decibel 
values has been employed. The fixation point is 
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Figure 2A A right eye fundus photograph of a patient with insulin dependent diabetes 
mellitus. The only sign of retinopathy is a cotton-wool spot located above the optic nerve head. 
The perimetric stimulus pattern extended from degree co-ordinates (x, y)=(6, — 16) to (18, —9). 
The visual field data have been superimposed on to the corresponding fundus morphology, and 
low decibel values (a relative scotoma) have been superimposed on to the cotton-wool spot. 


indicated with a cross. In the screening tests 
employed to delimit the blind spot open circles 
indicate seen points, whereas closed circles 
indicate points not seen. 

In all 14 eves examined the retinal cotton-wool 
spots were associated with localised scotomata in 
the visual field which appeared non-arcuate 
within the area of the visual field tested. In five of 
these cases the non-functioning retinal area 
corresponding to the scotoma extended beyond 
the peripheral aspect of the morphological lesion 
(see Fig 1), afinding which could not be explained 
as a result of inaccuracies of the superimposition 
technique. 

Twelve eves were re-examined. In four eyes 
the lesion had disappeared within three months 
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Figure2B A fundus photograph of the same eve three months later. Visual field data obtained 
at that time are superimposed. The cotton-wool spot has now entirely disappeared, and no 
scotoma ts detected in the visual field. 


of the initial examination. In two of these cases 
the scotoma and some angiographical pathology 
corresponding to the now resolved cotton-wool 
spot persisted (Fig 1). In the other two cases the 
scotoma had disappeared together with the 
funduscopic lesion, and no angiographic traces 
of the lesion persisted (Fig 2). In eight eyes the 
cotton-wool spots, though changed in appear- 
ance, were still present together with the corres- 
ponding visual field scotomata one year from the 
initial examination (Fig 3). 

There was no significant difference between 
the mean blood pressure of the patients in whom 
cotton-wool spots resolved within three months 
- systolic mean, 155 (range 140-170) mmHg, 
diastolic mean, 88 (range 75-95) mmHg - and 
the blood pressure of the patients in whom the 
lesions persisted longer — systolic mean, 145 
(range 120-175) mmHg, diastolic mean, 90 
(range 70-100) mmHg. 


Discussion 
The findings of the present study considerably 
extend the findings! from a quantitative perl- 
metric technique and an accurate technique for 
superimposirig visual field data on to the corres- 
ponding fundus morphology. Retinal cotton- 
wool spots were consistently associated with 
localised non-arcuate scotomata in the visual 
field. Of 12 eyes which were re-examined the 
cotton-wool spots had disappeared within a few 
months in four, and in two of these the corres- 
ponding scotoma disappeared together with the 
morphological lesion. In the other eight eyes 
the cotton-wool spots (and the corresponding 
scotomata) persisted for more than one year. 
Retinal cotton-wool spots are defined on the 
basis of their funduscopic appearance; typically 
they are white fluffy areas of retinal opacity with 
feathery margins. This appearance is assumed to 
reflect focal swelling of the nerve fibres, which ts 
due to intracellular fluid and organelles accumu- 
lated secondary to interrupted axoplasmic flow. 
The aetiology of axonal disturbance at the site ol 
the lesion is controversial, and no single explana- 
tion consistently explains the available data.’ It is 
generally believed, however, that focal retinal 
ischaemia is often a factor in its pathogenesis. 
The natural history of the cotton-wool spots 
followed in the present study showed two 
different patterns. In one group of patients the 
lesions resolved within three months of the initial 
examination, whereas in another group the 
lesions persisted for more than one year. Since 
the age of the cotton-wool spots at the time of the 
initial examination is unknown, it is uncertain 
whether the lifetime of the lesions actually 
differed. If it did, however, the observed 
difference in natural history of the lesions might 
perhaps reflect differences in their pathophysio- 
logical basis. This view is supported by studies 
which have shown the lifetime of cotton-wool 
spots to vary considerably in different retinal 
diseases, such as for example hypertensive and 
diabetic retinopathy.'* The fact that no differ- 
ence was found between the mean blood pressure 
in the two groups of patients, however, argues 
against raised blood pressure as a cause ol the 
lesions in one of these groups. This view finds 
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Figure 2C A fluorescein angiogram of the same eye obtained on the same day as Fig 3B, and 
visual field data have been superimposed. No angiographic traces of the funduscopically 
resolved cotton-wool spot can be seen. 


of heterogeneous morphology. 


Figure 3A A right eye fundus photograph of a diabet 
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ic patient with background retinopathy 
The perimetric stimulus pattern extended from degree co-ordinates 


(X, y)7(— 20, 8) to —8, 16). The visual field data have been superimposed on to the 
corresponding fundus morphology, and a scotoma in the visual field is seen to correspond to a 
retinal cotton-wool spot at the lower temporal branch. 





Figure 3B A fundus photograph of the same eve 12 months later. T he retinal cotton-2vool spot 
(though changed in appearance) is seen to persist together 1 
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further support in a prior study that showed no 
correlation between blood pressure and retinal 
cotton-wool spots in diabetic retinopathy." 

The scotomata found in association with 
cotton-wool spots did not extend in an arcuate 
fashion within the area of the visual field tested, 
which would be expected if the nerve fibres 
traversing the lesions were injured. It thus seems 
that these fibres are still viable despite probably 
extensive structural changes at the site of the 
lesion. Other studies support the idea that nerve 
fibre function is rather resistant to the damage 
caused by cotton-wool spots. In one study meta- 
bolic enzyme activity was found to be preserved 
in nerve fibres adjacent to cotton-wool spots," 
and the results of another study strongly suggest 
that the formation of the lesion itself requires 
that the axoplasmic flow of the nerve fibres is 
preserved. The fact that the non-functioning 
retinal areas corresponding to the cotton-wool 
spots in some cases extended beyond the 
peripheral aspects of the lesion remains to be 
explained. The finding, however, could perhaps 
be a parallel to evidence from experimentally 
produced cotton-wool spots showing that axons 
may penetrate some way into the lesion before 
swelling is seen histologically. 

The fact that some scotomata persisted after 
resolution of the cotton-wool spots probably 
indicates that the recorded visual loss is not 
always entirely due to opacity of the lesion 
blocking the perimetric stimulus light from 
reaching the retinal photoreceptors, but probably 
is also due to structural injury to some part of the 
retina. This injury is probably reflected in the 
persisting angiographic pathology at the site of 
the resolved cotton-wool spot in these cases. In 
some studies it has been reported that scotomata 
sometimes occur in the visual field of diabetic 
patients without any lesion in the fundus." " 
These scotomata have been interpreted as an 
indication that neurosensory cell damage occurs 
before the development of morphological lesions 
in this disease. This interpretation, however. 
may easily be wrong if the scotomata represent 
the remaining signs of a resolved cotton-wool 
spot. 

In conclusion, the findings of the present 
study show that cotton-wool spots of diabetic 
retinopathy cause localised non-arcuate scoto- 
mata in the visual field which may persist when 
the funduscopic lesions resolve. They indicate 
that the function of nerve fibres traversing the 
lesions is probably preserved and that small 
scotomata in the visual field of diabetic patients 
may represent the remaining signs of a resolved 
cotton-wool spot. 


The skilful assistance of photographer Hans Henrik Petersen is 
gratefully acknowledged. 
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Traumatic retinal detachment 
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Abstract 

Seventy-seven patients developed retinal 
breaks following an episode of ocular con- 
tusion, and 65 (84-4%) of these developed 
rhegmatogenous retinal detachment. Surgical 
treatment successfully restored or maintained 
retinal apposition in 74 (96-196) of the eyes. 
Thirty-six (46-896) eyes recovered visual acuity 
of 6/9 or better. Of the retinal breaks recognised 
dialysis at the ora serrata was observed in 49 
eyes, of which 28 were situated at the lower 
temporal quadrant. Seventeen eyes had 
irregular breaks arising within necrotic retina 
at the site of scleral impact. Twenty-four 
(31:296) patients had retinal break or retinal 
detachment diagnosed within 24 hours of injury 
and 49 (63-695) within six weeks. Immediate 
retinal detachment was a feature of necrotic 
retinal breaks, while inferior oral dialyses led 
to a slow accumulation of subretinal fluid. 
Delayed diagnosis of retinal detachment was 
due either to opaque media or to failure to 
examine the retina after injury. Visual prog- 
nosis was good when retinal break or detach- 
ment were diagnosed within six weeks of 
injury. However, those patients who escaped 
initial retinal examination and were lost to 
follow-up had aless favourable visual outcome. 


Impact of a blunt object against the eye causes 
direct tissue damage at the site of impact and 
indirect injury to distant intraocular tissues by 
transmitted forces. This type of contusional 


Tablel Cause of injury 


No % 

Missiles 38 49:4 
Sport 23 30-0 
Assault 10 13-0 
RTA* 2 2:6 
Fail 3 4-0 
Explosion 1 1:3 
"Total 77 

*Road traffic accident. 














: No % 
Vitreous haemorrhage 40 52 
s 32 42 
Lens subluxation ii 14-2 
ialysis 4 5-2 
Table3 Types and location of retinal breaks 
Upper Upper Lower Lower 
No temporal nasal temporal nasal 
Ora (dialysis) 49 10 10 28 1 
17 5 0 10 2 
7 4 3 0 0 
Giant tear 3 3 3 
No tear 1 
Total 77 





trauma is a well recognised cause of rhegmato- 
genous retinal detachment, which was reported 
by Eagling! to affect 4-696 of such injuries. The 
characteristics of postcontusion retinal detach- 
ments were described by Cox et al? and the 
mechanism of break formation was elucidated by 
Delori et aP who studied the effect of high speed 
projectiles on enucleated pig eyes. Experimental 
evidence indicates that retinal breaks form at the 
time of ocular impact. However, clinical reports 
show considerable delay in the diagnosis of 
post-traumatic retinal detachment. For example, 
Cox et al? reported that only 3096 of post- 
traumatic retinal detachments were diagnosed 
within one month of injury, and Ross‘ found 


_ 40% in a similar period. 


The following study is of a series of patients 
who developed retinal breaks or retinal detach- 
ment after ocular contusion. Analysis of the 
results allows comment on: (1) the types of 
retinal breaks; (2) the time interval from injury 
to recognition of retinal detachment; (3) factors 
which limit visual recovery; (4) reason for delayed 
diagnosis of retinal detachment. 


Patients and methods 

The Retinal Clinic at the Royal Victoria Hospital, 

Belfast, is responsible for surgical treatment of 
all retinal detachments in Northern Ireland — 
population 1:5 million. As most cases of ocular 
contusion are referred as emergencies to that 
hospital, we are in a position to record the early 
Characteristics of most contusional retinal 
detachments. From January 1980 to December 
1988 we treated 77 patients who developed 
retinal breaks or rhegmatogenous retinal detach- 
ment which were related to a definite episode of 
ocular contusion. This represents 696 of 1250 
consecutive cases of rhegmatogenous retinal 
detachment treated within this period at Belfast. 


Results 

Of the 77 patients 49 (63-696) were seen at the 
Eye Clinic within 24 hours of injury and 64 (8396) 
within six weeks. Fourteen (1896) patients were 
seen for the first time more than six weeks after 
the injury. Sixty-nine (9096) were male and eight 
(10%) female. Their ages ranged from 5 to 69 
years, mean 25-1 years. The majority of patients, 
61 (7996), were injured by missiles or during 
sports (Table 1). The latter group consisted of 23 
patients of whom 11 were injured playing 
association football and six from racquet sport 
accidents. 

Of the 77 patients 65 (84:496) developed 
retinal detachment and 12 (15-696) had flat 
retinal breaks. Simultaneous ocular injuries 
included vitreous haemorrhage in 40 patients 
(52%) and hyphaema in 32 (42%) patients (Table 
2). 


Traumatic retinal detachment 


The types of retinal breaks were grouped as 
dialyses at the ora serrata, irregular breaks 
within necrotic retina, horseshoe breaks, and 
giant tears (Table 3). Seven patients (9%) were 
myopic, ranging from —5:5 dioptres to —20 
dioptres. 


SURGICAL RESULTS AND VISUAL OUTCOME 

All 77 patients were treated surgically, and of 
these cases 74 (96°1%) were successful. The 
postoperative visual recovery is summarised in 
Table 4, which shows that 36 patients (46:86) 
saw 6/9 or better and 19 (24-796) patients were 6/ 
60 or worse. The causes of visual acuity of 6/60 or 
worse are listed in Table 5. They include seven 
cases in which the poor vision could be directly 
attributed to posterior pole trauma, consisting of 
choroidal tears in five patients and macular holes 
in two patients. 


INTERVAL FROM INJURY TO DIAGNOSIS OF RETINAL 
DETACHMENT 

The patients were divided into three groups 
which were determined by the interval from 
injury to diagnosis of the retinal break or retinal 
detachment ( Table 6). 


Group 1 

This group consisted of 24 patients who devel- 
oped a recognisable retinal break or rhegmato- 
genous retinal detachment within 24 hours of 
injury (Table 7). Oral dialysis or necrotic impact 


Table4 Postoperative visual acuity 











No 
6/6—6/9 36 47 
6/12-6/18 13 17 
6/24—6/36 9 11-7 
6/60 or less 19 24-7 
Total 77 
Table S Causes of acuity 6/60 or worse 
Choroidal tear 5 
Macular pucker 2 
Macular hole 2 
Proliferative vitreopathy 3 
Chronic retinal detchment preop 6 
Amblyopia l 
Total I9 





Table6 Interval from injury to diagnosis of retinal break of 
detachment 








Group Interval No % 

l « ] day 24 31:2 

2 | day-6 weeks 25 32°5 

3 6 weeks-6 months 18 2344 
6 months-] year 5 6:5 

>| year 5 65 
Total 77 
Table7 Types of retinal breaks and incidence of retinal 


detachment within one day of injury 





Type No Associated RD 
Impact necrosis 10 8 
Ora (dialysis) 10 4 
Horseshoe 2 0 
Giant tear 2 2 
Total 24 l4 








Figure 1: Inferotemporal fundus of left eye contains an owal 
retinal tear surrounded by oedematous and haemorrhagu 
retina, which is detached 


breaks accounted for the majority of breaks in 
this group, but it was noticeable that the necrotic 
type was more often associated with detachment. 
Fluorescein angiography was performed on a 
number of patients with necrotic breaks. This 
consistently showed  non-perfusion of the 
oedematous retina round the break and profuse 
leakage of fluorescein through damaged retinal 
pigment epithelium into the subretinal space 
(Figs 1, 2). 


Group 2 

This group consisted of 25 patients who had a 
break or rhegmatogenous retinal detachment 
which was diagnosed between one day and six 
weeks after the injury (Table 8). Most of the 
breaks were oral dialyses which affected 13 
(52%) patients, of which 11 patients had retinal 
detachment and two had dialyses without 
detachment. The diagnosis of detachment or 
break was delayed in this group of patients for 
the following reasons: (1) vitreous haemorrhage 
prevented immediate postinjury examination of 
the peripheral retina in 10 patients; (2) referral to 





Figure 2: Fluorescein angiogram of fundus shown in Figure | 
There is gross retinal vascular stasis and ischaemia round th 
retina tear and leakge of dve from the choroidal vasculatun 
beneath the tear 


20 





Table8 Types of retinal break and incidence of retinal 
detachment one day to six weeks after injury 





Type No Associated RD 
Ora (dialysis) 13 1k 
Impact necrosis 7 7 
Horseshoe 4 4 
Giant tear ] l 
Total 25 23 


hospital was delayed in seven patients; (3) nine 
patients did not attend until retinal detachment 
caused loss of vision. 


Group 3 

This group consisted of 28 patients with oral 
dialyses who presented with loss of vision caused 
by retinal detachment more than six weeks after 
the injury. The time interval from injury to 
diagnosis of retinal detachment ranged from two 
months to four years, mean 9-7 months. Of these 
28 patients 15 were examined in the Eye Depart- 
ment within 24 hours of injury and the visual 
acuity was recorded. Vitreous haemorrhage was 
noted in 12 and hyphaema in 14 of these 15 eyes. 
However, retinal detachment was not diagnosed 
until the patient returned with visual loss caused 
by the detached retina. Delayed diagnosis of 
these 15 patients probably contributed to a 
permanently reduced acuity of more than three 
lines Snellen in 11 eyes which might otherwise 
have maintained normal vision. The presence of 
vitreous haemorrhage, hyphaema, and ocular 
discomfort had prevented immediate examin- 


„ation of the peripheral retina. These 15 patients 
- were lost to follow-up until retinal detachment 
. developed. 





$ 


7 &. |. , VISUAL RECOVERY AND INJURY TO DIAGNOSIS 


INTERVAL 

Of the 24 patients (group 1) diagnosed within 24 
hours of injury, 16 (6696) regained 6/9 vision or 
better and in four (1696) the visual acuity was 6/ 
60 or worse. 

Group 2 consisted of 25 patients who were 
diagnosed from one day to six weeks after the 
injury. Of these, 17 (68%) regained 6/9 vision or 
better and in 5 (20%) the visual acuity was 6/60 or 
worse. Visual acuity of 6/60 and worse was 
usually caused by direct macular injury in both 
group I and group 2. 

The third group of 28 patients were diagnosed 
more than six weeks after injury, and of these, 5 
(1896) regained 6/9 vision or better and in 9 (3296) 
the visual acuity was 6/60 or worse. Poor recovery 
of vision in group 3 patients was caused by 
-chronic retinal detachment in every case. 


Discussion 

Retinal tears may occur in young healthy eyes 
after blunt injury. We treated 77 patients with 
retinal tear or rhegmatogenous retinal detach- 
ment which followed a documented episode of 
ocular contusion. In 63-6% of cases the retinal 
break, excluding giant tears, was found at the 
ora, which compares with an incidence of 59-496 
reported by Cox et al’ but is more than the 53% 
observed by Goffstein and Burton.’ Cox et al did 
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not report giant tears in their series of contusional 
retinal detachment, but Goffstein and Burton 
found a 1696 incidence of these tears. We 
observed three (496) giant tears, and two of these 
were in myopic eyes of —16:0 and —20-0 
dioptres, which supports the view! that highly 
myopic eyes are at increased risk of giant tear 
formation following ocular contusion. We found 
that 57% of oral breaks affected the inferior 
temporal quadrant, which is the usual site of 
scleral impact. Cox et al observed that the 
inferior temporal quadrant was less often 
involved (2296) and the upper nasal quadrant 
predominantly affected (37:896). Seventeen eyes 
in our series contained irregular breaks within 
oedematous haemorrhagic retina at the point of 
scleral impact, which is usually the inferior 
temporal quadrant. Necrotic breaks were exten- 
sively described by Cox* and represent impact 
retinal necrosis, which is a conscquence of direct 
concussional damage to the retina, and retinal 
vascular damage, which includes vasoconstric- 
tion and disintegration of capillary walls.’ 
Fluorescein angiography of these tears revealed 
striking retinal ischaemia and outpouring of 
fluid in the region of the tear. Gregor and Ryan’ 
and Cox* showed experimentally that disruption 
of the retinal pigment epithelium occurs at the - 
impact site immediately after blunt injury, and 
fluorescein angiography performed within 24 
hours of injury in our cases confirmed profuse 
leakage through the damaged retinal pigment 
epithelium into the subretinal space. Develop- 
ment of retinal detachment within 24 hours of 
injury was a feature of necrotic retinal breaks in 
comparison with oral dialysis, and we suggest 
that leakage of fluid from the choroid into the 
subretinal space contributes to development of 
retinal detachment in addition to movement of 
vitreous fluid through the retinal break. Eight 
patients developed horseshoe tears at the site of 
pre-existing vitreoretinal degeneration as a 
consequence of sudden vitreous traction caused 
by deformation of the globe.’ 

Classic laboratory experiments’? show that 
retinal breaks responsible for traumatic retinal 
detachment are formed at the time of injury. The 
observation is difficult to confirm clinically, as 
patients who develop traumatic retinal detach- 
ment rarely present for peripheral retinal 
examination immediately after the injurv. For 
example Cox et al reported that 12% of traumatic 
breaks or retinal detachments occurred immedi- 
ately and 30% within one month of injury. 
Goffstein and Burton? observed that 60% were 
diagnosed within eight months of injury. We 
were unable to confirm the experimental evidence 
and found that, although 49 patients were 
examined within 24 hours of injury, the retinal 
break or rhegmatogenous retinal detachment 
was recognised in only 24 eyes. In the remaining 
25 patients diagnosis was unduly delaved for two 


reasons: (1) vitreous haemorrhage or hyphaema 


prevented early examination of the peripheral 
retina; and (2) 15 patients were not examined 
immediately after the injury by the retinal 
service and were lost to follow-up. 

Analysis of the types of retinal breaks in our 
series shows that necrotic breaks, horseshoe 
breaks, and giant tears develop retinal detach- 
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ment within six weeks of injury. Oral dialyses 
were more likely to be associated with delayed 
accumulation of subretinal fluid* ? which spread 
slowly until the macular region was detached.’ If 
a retinal dialysis is unrecognised within six weeks 
of injury, these patients usually present with loss 
of vision within one year of injury, though a few 
present up to four years later. 

Surgical reattachment of the retina was 
successful in 96% of eyes. The major causes of 
poor visual recovery were either chronic pre- 
operative detachment of the macula or posterior 
pole contusional injury such as choroidal tear of 
lamellar hole at the macula. Patients diagnosed 
within six weeks of injury showed better visual 
recovery than those detected later, which reflects 
the more extensive retinal detachment associated 
with the latter cases. Overall, 4796 of patients 
regained visual acuity of 6/9 or better following 
surgery and 24-796 were 6/60 or worse. The 
visual recovery compares favourably with other 
reports, which found visual acuity of 6/60 or 
worse in 32% of cases.* " 

Our experience emphasises the great impor- 
tance of frequent and early examination of the 
retinal periphery after ocular trauma if vision is 
to be preserved. When vitreous haemorrhage or 


ems 
s 


F; 


hyphaema obscures the view, the patient should 
be frequently re-examined until a complete view 
of the ora serrata is obtained. 


I thank Mr C J F Maguire, Professor D B Archer, and Mr W C 
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Lectin binding sites in normal, scarred, and lattice 


dystrophy corneas* | 


P N Bishop, R E Bonshek, C J P Jones, A E A Ridgway, R W Stoddart 


Abstract 

Normal, scarred, and dystrophic corneas were 
histochemically probed with a panel of 16 
lectins by means of an avidin-biotin revealing 
system. Normal corneal epithelial cells, kera- 
tocytes, and endothelial cells expressed at 
least two distinct N-linked oligosaccharide 
subsets, of the non-bisected, biantennary and 
bisected, bi-/triantennary types. Corneal scars 
stained variably with the lectin subsets des- 
cribed above, and with Maclura pomifera 
agglutinin. Lattice dystrophy corneas showed 
a loss of the oligosaccharide expression 
observed on the plasma membranes of normal 
epithelial cells, and there was concurrent 
deposition of extracellular glycoprotein within 
the corneal stroma, which was of the same 
oligosaccharide subsets as were lost from the 
epithelial cell plasma membranes. This extra- 
cellular stromal glycoprotein was far more 
widely deposited than the amyloid and 
extended well beyond the stromal scarring. We 
propose that these observations are related 


and that in lattice corneal dystrophy a glyco- 


protein(s) is shed from the plasma membranes 
of epithelial cells and sequestrated within the 
corneal stroma, where it subsequently stimu- 
lates amyloid deposition. 


Lattice corneal dystrophy type 1 is an autosomal 
dominant condition! causing progressive 
bilateral corneal opacities typified by lattice 
lines. Histologically the lattice lines have the 
staining characteristics of amlyoid.? Previous 
studies, including studies in lectin histochemis- 
try, have demonstrated ‘abnormal’ extracellular 
material within the corneal stroma apart from the 
amyloid,? ‘ while electron microscopic techniques 
have identified a similar ‘abnormal’ material 
between and beneath the basal epithelial cells.?* 
However, the relationship between this material, 
the amyloid deposits, and underlying cellular 
mechanisms has not been clearly defined. 


As lectins are known to bind to the extra-" 


cellular deposits of lattice corneal dystrophy, 
including the amyloid,‘ and they have an affinity 
for cellular oligosaccharides, a panel of lectins 
was used histochemically to probe corneas with 
this condition. Normal corneas were examined, 
as their binding to the lectins used in this study 
was previously only partially defined.5" A patho- 
logical sequel of lattice corneal dystrophy is 
scarring. We therefore examined corneas with 
scarring arising from a variety of other causes, in 


* Previously presented as an abstract to the Pathological Society of 
Great Britain (see CAE P ii af"), and some of the results were 
given in a lecture y entitled *Corneal amyloid and 
its relation to A dystrophy’ at the International 
Congress of pttiaumoigys Singapore, March 1990. 


order to establish the contribution of scarring to 
the observed lectin binding pattern in lattice 
corneal dystrophy. 


Materials and methods 

Four normal corneas were obtained from eyes 
enucleated for malignant melanoma of the 
choroid (patients’ ages 38—73 years). Six scarred 
corneal buttons were obtained at penetrating 
keratoplasty following trauma, trachoma, 
interstitial keratitis, herpes simplex keratitis, 
and one with longstanding scarring of uncertain 
cause. Twelve corneal buttons were obtained 
from patients (aged 25-90 years), these were 


‘histologically diagnosed as lattice dystrophy 


corneas. Seven of these corneas were from four 
distinct pedigrees with the classical clinical signs 
and an autosomal dominant family history 
characteristic of type 1 lattice dystrophy. The 
other five histologically diagnosed buttons came 
from patients in whose case notes a family history 
was not recorded, so that it was not possible to 
give an unequivocal diagnosis of the type 1 
variety. 

All specimens were immediately fixed in 10% 


(v/v) neutral formalin buffered with 0-1 M 


phosphate buffer, and cetylpyridinium chloride 
(CPC) 0:196 (w/v), pH 7:4, for 16 to 24 hours, 
prior to dehydration and embedding in paraffin 
wax. Each cornea underwent conventional 
histological examination, including staining with 
haematoxylin and eosin, Congo red, and the 
periodic acid-schiff (PAS) reaction. 

For lectin histochemistry, sections were cut at 
4 um, mounted on poly-l-lysine coated slides, 
and treated with biotinylated lectin followed by 
avidin peroxidase conjugate. À biotinylated lectin 
is a lectin to which biotin has been synthetically 
coupled. The biotin can then act as a reporter 
molecule which is specifically detected by inter- 
action with avidin or streptavidin. The avidin 
used here is chemically coupled to the enzyme 
horseradish peroxidase, which in turn is revealed 
by interaction with DAB (diaminobenzidine 
tetrahydrochloride dihydrate). This revealing 
system is extremely sensitive and specific, 
ultimately resulting in the dense brown stain of 
DAB corresponding to areas of lectin binding. 

Biotinylated lectins, avidin peroxidase 
conjugate, and crude trypsin (type II from 
porcine pancreas), were obtained from Sigma, 
Poole, Dorset, UK. The lectins used in this 
study were those of Jack bean (Canavalia 
ensiformis, con À), garden pea (Pisum sativum, 
PSA), common lentil (Lens culinaris, LCA), 
kidney bean (Phaseolus vulgaris, type III, 
erythroagglutinin, e-PHA, and type IV leuco- 
agglutinin, 1-PHA), wheat germ (Triticum 
vulgaris, WGA), pokeweed (Phytolacca 
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Table 1 Lectin staining in normal and lattice dystrophy corneas: comparison of basal 
epithelial cells and stroma (averaged results for all normal and lattice dystrophy corneas) 








Lectins 
Con A PSA LCA ePHA WGA MPA 
Normal Cornea 
Basal epithelial cells 
Plasma membrane ++ 4d +++ +++ +++ 
Cytoplasmic granules +++ ++ ++ ++ +4 
Nuclear envelope ++ - - nt e : 
Cytoplasm background + -- +/— - - - 
troma 
; mrs iis B * + - - = 
athce dystrophy cornea 
Basal pk cells* 
Plasma membrane +i— +/- +/- +/— ry = z 
Cytoplasmic granules +4 + + + + » 
Nuclear envelope DS - ~ = - E 
Cytoplasm background * +/- +/— - - - 
Stroma 
Background + + + = = A 
Extracellular depositst +++ +++ +++ +++ +++ = 
Amyloid (lattice lines) + + + + + - 
Scarring (where stained) +++ +++ Back +++ +++ E 


SE 
Scoring: absent=—, faint or equivocal= +/—, up to heavy staining +++. * Excluding areas with 
disrupted epithelial architecture, see text. t Extracellular deposits excluding amyloid and scarring. 


americana, PAA), soybean (Glycine max, SBA), 
peanut (Arachis hypogaea, AHA), hairy vetch 
(Vicia villosa, VVA), Bandeiraea simplicifolia 
isolectin 1-B4 (BSA), asparagus or winged pea 
(Tetragonolobus purpureus, LTA), gorse (Ulex 
europaeus isolectin 1, UEA), osage orange 
(Maclura pomifera, MPA), horse gram (Dolichos 
biflorus, DBA) and edible snail (Helix pomatia, 
HPA). All were used as biotinylated derivatives, 
and showed competitive inhibition with appro- 
priate monosaccharides, apart from e-PHA and 
I-pHA, which do not show monosaccharide 
inhibition.* 

A standard lectin staining procedure was used.” 
The sections were dewaxed in xylene and then 
transferred to absolute alcohol. Endogenous 


Figure! Normal cornea 
stained with LCA. Basal 
epithelium shows staining of 
plasma membranes, and 
cyloplasmic granules. This 
section also shows staining of 
the epithelial basement 
membranes and Bowman's 
membrane. There is staining mittee 
of the keratocytes and pale - Fy , < 
background stromal . a 
staining. ( X 280.) 
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peroxidase activity was blocked with 0-5% (v/v) 
hydrogen peroxide in absolute methanol con- 
taining 0:496 (v/v) 1 N hydrochloric acid for 30 
minutes at 18°C, and then the sections were 
washed in 0-05 M Tris buffered saline (TBS), pH 
7:6. Trypsinisation was carried out at 37°C for 10 
minutes with crude trypsin (Sigma type II), to 
expose sugar residues occluded by fixation." 
After being washed in TBS the sections were 
incubated at 18°C with 10 mg/l biotin labelled 
lectin in 0-05 M TBS, pH 7:6, with 1 mM CaCl, 
for 30 minutes. Control sections were included in 
each run, which were treated identically apart 
from being incubated in buffer alone at this 
stage. All sections were washed in TBS containing 
1 mM CaCl, and placed in 5 mg/l avidin- 
peroxidase in 0-125 M TBS (containing 0-347 M 
NaCl) for 1 hour. The sections were jet washed 
in TBS (0-05 M) and incubated in a solution of 
0:05% (v/w) DAB (Aldrich Chemical Co., 
Gillingham, UK), 0-05 M TBS and 0-015% (v/v) 
hydrogen peroxide for 5 minutes at room 
temperature. They were counterstained with 
0:25% (w/v) methyl green in 0-1 M sodium 
acetate buffer (pH 4-8), before being dehydrated 
and mounted in DePeX. Photography was per- 
formed on an Olympus BH-2 photographic 
microscope, with an Olympus OM PM-10AD 
photomicrographic system. The film used was 
Kodak Panatomic-X. 


Results 

Each group of corneas (normal, scarred, and 
lattice dystrophy) produced consistent lectin 
binding patterns, except where stated. The four 


Figure2 Normal cornea stained with con A. Same section as 
Fig 1 showing similar staining to LCA, but also staining of 


epithelial nuclear envelope (arrow) and diffuse cytoplasmic 


staining. ( x 280.) 
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FigureS A, B: 
Comparison of normal (A) 
and lattice dystrophy (B) 
corneas stained with con A. 
The lattice dystrophy cornea 
has a marked loss of 
epithelial cell plasma 
membrane staining, with a 
concurrent deposition of 
stainable extracellular 
material within the anterior 
stroma. ( X 32.) 
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Figure 3 Lattice dystrophy cornea stained with con A. There 
is a loss of epithelial cell plasma membrane (surface 
membrane) staining highlighted by preservation of cytoplasmic 
granular staining. Nuclear envelope staining is preserved. The 
anterior stroma has extensive densely staining extracellular 
stromal deposits and also a lightly staining lattice line which is 
difficult to distinguish above normal background staining 
(arrow). (x 560.) 


normal corneas all showed staining of their 
epithelial cells, keratocytes, and endothelial cells 
with the lectins con A, PSA, LCA, e-PHA, and 
WGA. The epithelium had strong staining of its 
basal and inner wing cell layers with all of these 
lectins (Table 1), but had progressively less 
staining of the more superficial layers. The 
staining was localised to the plasma membrane 
(the surface membrane bounding the cell) and to 
cytoplasmic granules, which were predominantly 
apical in the basal cells, with all these lectins (Fig 
1), except con A, which also stained the nuclear 
envelope strongly and produced weak diffuse 
staining of the cytoplasm (Fig 2). The anterior 
surface of the cornea stained strongly with these 
lectins and stained faintly with 1-PHA. Through 
lack of resolution at the light microscopic level it 
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Figure4 Lattice dystrophy cornea stained with PSA. Same 
specimen as Fig 3, with marked reduction in epithelial cell 
plasma membrane staining and reduced, but still visible 
cytoplasmic granular staining. (X S60. ) 


was difficult to determine the distribution of 
staining within the keratocytes and endothelial 
cells. The normal corneal epithelial cell basement 
membrane and Bowman’s membrane variably 
stained with con A, PSA, LCA, e-PHA, and 
WGA. This staining, when present, was pale and 
often inconstant along the length of the mem- 
branes. The corneal stroma demonstrated diffuse 
pale staining with con A, PSA, and LCA. No 
staining of Descemet’s membrane was observed. 
None of the other lectins in the panel stained 
normal corneas. 

All six scarred corneas had a similar lectin 
binding pattern to normal corneas, except in the 
zones of stromal scarring and, sometimes, in 
localised areas of overlying disorganised 
epithelium. Stromal scar tissue showed two 
distinct patterns, either heavy staining with the 
lectins con A, PSA, LCA, e-PHA, WGA and 
moderate staining with the lectin MPA, or zones 
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Figure 6 Lattice dystrophy cornea stained with con A. This 
shows similar features to Fig 4, with preservation of staining of 
the nuclear envelope but a more marked loss of cytoplasmic 
granular staining. A band of staining is clearly visible 
neat to the epithelial basement membrane (arrow). 

( X420.) 


where the lectin staining was absent. These 
unstained zones corresponded to hyalinised 
patches seen on haematoxylin and eosin staining. 
The overlying epithelium showed inconstant 
lectin labelling, which was variably normal, 
increased, or absent. If staining was absent there 
was a total loss of lectin binding, including the 
binding of con A to the nuclear envelope. 

All twelve corneas with lattice corneal dys- 
trophy showed a similar lectin binding pattern. 
They gave morphological evidence of superficial 
stromal scarring — that is, disruption of the 
collagenous architecture — which produced the 
same staining patterns as observed in the group 
of scarred corneas, including focal MPA staining 
when scarring was prominent. The amyloid of 
the lattice lines stained with the lectins con A, 
PSA, LCA, e-PHA, and WGA (Table 1). This 
Staining was generally weak and diffuse (Figs 3 
and 4). All the dystrophic samples had extensive 
extracellular staining of the corneal stroma, 
which was most dense anteriorly and centrally, 
including and extending beyond the areas of 
scarring and amyloid deposition (Figs 3, 4, and 
SA, B). Similar extracellular staining was variably 
seen between the basal epithelial cells and their 
basement membrane and between the basement 
membrane and Bowman’s membrane (where the 
latter was preserved). In some instances this 
staining was of thickly deposited masses of 
extracellular material (Figs 3, 4, 6); such a 
pattern was never seen in corneal buttons with 
scarring alone. 

The epithelial plasma membranes of lattice 
dystrophy corneas showed a generalised loss of 
staining as compared with normal corneas 
(which stained with con A, PSA, LCA, e-PHA, 
and WGA). There was, however, preservation of 
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staining of cytoplasmic granules (albeit reduced) 
(Figs 3 and 4) and the nuclear envelope staining 
with con A (Figs 3 and 6) (Table 1). This 
contrasted with the complete loss of staining of 
all cellular components seen in the disorganised 
epithelium of some corneas with scarring alone. 
The anterior corneal surface, Descemet’s 
membrane, and the endothelium all had the 
same staining characteristics as normal cornea. 
Keratocytes were difficult to identify because of 
the dense stromal staining. 

It was notable that, in lattice dystrophy 
corneas, the loss of staining of architecturally 
normal epithelium was accompanied by an 
accumulation of stainable material within the 
subjacent regions of corneal stroma and immedi- 
ately above and below the epithelial basement 
membrane. This stainable material extended 
well beyond any anterior stromal scarring and 
associated overlying epithelial disorganisation, 
which was variably seen in these specimens. 

None of the corneas studied (normal, scarred, 
or lattice dystrophy) showed staining with the 
lecuns PAA, SBA, AHA, VVA, BSA, LTA, 
UEA, DBA, and HPA. 


Discussion 

Corneas with lattice corneal dystrophy frequently 
show at least incipient scarring, hence the 
necessity to make comparisons with corneas 
scarred from other causes as well as normal 
corneas. The features which were peculiar to 
dystrophic corneas and which could not be 
attributed to scarring were: (1) extensive reduc- 
tion, or total loss, or staining of epithelial cell 
plasma membranes, without marked loss of 
staining of their contents; (2) coextensive increase 
in staining of the superficial corneal stroma with, 
in some cases, the appearance of amorphous, 
stained deposits above and beneath the epithelial 
basement membrane; and (3) deposition of focal 
amyloid deposits within the corneal stroma. 
Stromal scarring, however, though associated 
with similar lectin staining (apart from also 
staining with MPA), had a different distribution 
and no clear association with epithelial change. 
The corneal epithelium superficial to scarring 
sometimes showed a highly focal loss of staining 
associated with architectural disruption. This 
involved all intracellular structures and may 
represent a focal loss of permeabilitv to macro- 
molecular reagents. 

Lectins are proteins or glycoproteins, usually 
of plant origin, which have the property of 
binding to specific subsets of oligosaccharides 
(short sugar chains, which if N-linked contain 
about 12 to 24 monosaccharide units). Oligo- 
saccharides are the saccharide component of 
‘classical’ glycoproteins, glycolipids, and are 
present on core proteins of proteoglycans. Oligo- 
saccharides destined for the cell plasma mem- 
brane and extracellular matrix components are 
variously synthesised within the endoplasmic 
reticulum and then Golgi apparatus of the cell.' 
They are broadly divided into two groups based 
on the chemical structure of the protein/sugar 
linkage region. These are the N-linked and O- 
linked varieties. The N-linked oligosaccharides 
can then be further defined by their typical types 


of branching structure (bi- and triantennary, and 
bisected and non-bisected) and by their outer 
monosaccharide sequences (the inner mono- 
saccharide sequences being relatively constant). 
From the known binding characteristics of the 
panel of Jectins used in this study, some tentative 
conclusions as to oligosaccharides expressed can 
be derived, as follows. PSA and LCA bind 


` strongly to non-bisected, bi- or triantennary, 


complex, N-linked oligosaccharides. They also 
bind more weakly to high mannose and inter- 
mediate, non bisected, N-linked oligosaccha- 
rides.5 Con A binds to high mannose, 
intermediate, and small biantennary, complex 
N-linked oligosaccharides whether bisected. or 
not.” WGA has more varied binding 
capabilities, since it can interact strongly with di- 
N-acetyl chitobiosyl sequences, some N-acetyl 
lactosamine sequences and, more weakly, with 
some sialyl residues.” 

1-PHA binds selectively to tri- and tetra- 
antennary, non-bisected oligosaccharides.” * 
We failed to demonstrate any binding with 
]-PHA (apart from faint staining of the anterior 
corneal surface), but binding was observed with 
PSA and LCA, thusimplying that the saccharides 
that bind PSA and LCA are probably bianten- 
nary and nottriantennary. À similar phenomenon 
has been found in mast cell granules.” * e-PHA 
has an obligate requirement for bisected bi- or 
triantennary oligosaccharides"" and therefore 
binds to different structural subsets from PSA, 
LCA, and 1-PHA. e-PHA has some overlap with 
con A. None of the corneas examined had 
evidence of highly branched N-linked saccha- 
rides, except at the anterior corneal surface. 

The lack of staining with the other lectins in 
the panel implies that L-fucose, o-D-N- 
acetylgalactosamine and the a and B anomers of 
D-galactose were general absent as non- 
reducing terminal sugars, either in N-linked or 
O-linked saccharides. Because N-linked sac- 
charides were demonstrably present, the impli- 
cation is that they were probably terminally 
sialylated. While there was no direct evidence for 
the presence of O-linked saccharides, their 
occurrence could not be excluded. 

The normal corneal epithelial plasma mem- 
brane and cytoplasmic granules expressed at 
least two subsets of N-linked oligosaccharides. 
These were the non-bisected bi-antennary and 
the bisected bi-/triantennary types. The pre- 
dominance of oligosaccharide expression on the 
basal epithelial cells has previously been demon- 
strated in normal rat corneas.” The keratocytes 
and endothelial cells carried similar oligo- 
saccharide subsets. The nuclear envelope and 
cytoplasm of the epithelial cells specifically 
expressed putative ‘high mannose’ saccharides. 
The extracellular matrix of the normal corneal 
stroma also expressed a-p-mannose particularly 
in thé forin of bi-/trjantennate N-linked ¢om- 
plexes. This may represent binding to proteó- 
glycan core, collagen, or co 
oligosaccharides. 

Corneal stromal scars expressed non-bisected 
biantennary and bisected  bi-/triantennary 
saccharides. They also stained with MPA which 
has an affinity for a-D-galactose, and N-acetyl a- 
` D-galactosamine.” Since there was no binding of 


-related ` 
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SBA, VVA, DBA, or HPA, it is unlikely that 
MPA was interacting with a-N-acetyl-D-galacto- 
samine, while the lack of staining with BSA 
argues against a binding via a-D-galactose (though 
we have observed a similar disparity in other 
tissues). The precise mechanism of the staining 
with MPA is therefore uncertain, though it is 
possibly binding to a saccharide on collagen or an 
associated glycoprotein of corneal scar tissue. 

In the dystrophic corneas the lectins showed 
reduced or absent binding to the epithelial cell 
surfaces, thus implying defective synthesis or 
loss of plasma membrane oligosaccharide. The 
same lectins, and hence the same oligosaccharide 
subsets, were expressed in deposits within the 
subjacent stroma, suggesting, but not proving, 
that the two phenomena might be related. 
Panjwani et a¥ found a similar stromal binding 
pattern with con A, WGA, and RCA-1 using 
paraffin section, but did not comment on 
epithelial lectin binding. 

We suggest that glycoprotein is shed from the 
epithelial cells and then passes through the 
cornea to become sequestrated, predominantly 
within the anterior corneal stroma. The glyco- 
protein is retarded by the epithelial basement 
membrane, which is known to act as a semi- 
permeable filtér® and Bowman’s layer, resulting 
in the accumulation of stainable material at these 
anatomical interfaces. We further hypothesise 
that the glycoprotein, or some fragment of it, 
subsequently stimulates focal amyloidogenesis 
(amyloid. production essentially involves focal 
nidation which once started is self perpetu- 
ating).! It is likely that this step involves the 
handling of the glycoprotein by keratocytes with 
subsequent injury to them, as intracytoplasmic 
material has been demonstrated within kerato- 
cytes adjacent to the amyloid deposits, ? and 
degenerate keratocytes are reported in these 
areas.? Some part of the amyloid deposit could 
derive from the keratocytes rather than the 
epithelial glycoconjugate, since corneal scars of 
various origins can occasionally contain 
amyloid.” 

This hypothesis accords with the clinical 
characteristics of type 1 lattice corneal dystrophy. 
It begins in childhood, the first clinical sign 
being subepithelial corneal opacities.” There is 
usually a history of recurrent corneal erosions at 
this stage, suggesting an early defect at the level 
of the corneal epithelial plasma membrane or 
basement membrane. Later a diffuse anterior 
stromal haze develops,” which may represent 
the diffusion of ‘glycoprotein into the corneal 
stroma and the extensive extracellular lectin 
Staining seen in lattice dystrophy corneas. All 
these changes occur well before the classical 
amyloid-containing stromal lattice lines appear, 
suggesting that the deposition of amyloid is not a 
primary phenomenon. Amyloidogenesis within 
the.corneal stroma i$ an occasional response to a 
variety of insults; including trichiasis, previous 
trauma; keratoconus. and granular corneal 
dystrophy.” *** In lattice corneal dystrophy the 
abnormal presence of a diffusible glycoprotein, 
derived from the corneal epithelial plasma 
membranes, may be another such insult; but one 
which results in a particularly marked degree of 
amyloid deposition. 
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Audit of an ophthalmology waiting list 


H F Thomas, R H J Darvell 


Abstract 

The hospital case notes of 209 (98%) of the 213 
patients placed on an adult ophthalmic surgical 
waiting list between mid 1984 and mid 1985 
were reviewed. Information on referral 
sources, previous eye surgery, outpatient 
visits, and treatment up to the end of 1987 was 
recorded. The vital status of patients up to the 
end of 1988 was also ascertained. Waiting list 
patients (123 women, 86 men) were elderly 
(73% over 65 years) and most (70%) were listed 
for cataract surgery. By the end of 1987 (30—42 
months after waiting list entry) 64% of all 
patients (and 56% of cataract patients) -had 
received surgery under the care of the health 
authority. The remainder had either died 
(12%), received surgery elsewhere (7%), were 
still on the waiting list (7%), no longer wanted 
or weré unfit for surgery (6%), or had left the 
district (4%). By the end of 1988 (42-54 months 
after waiting list entry) 28% of the original 
waiting list population had died. 


Medical audit has been defined as the systematic 
review by doctors of their own work' and as the 
detailed retrospective review and evaluation of 
selected medical records by qualified professional 
staff. The present government has a commit- 
ment to establish medical audit in British 
hospitals,? and the College of Ophthalmologists 
and the Royal College of Surgeons support this 
objective. This study is an attempt to audit an 
ophthalmic waiting list by. examining back- 
ground information about adult patients on a 
waiting list, some of the processes related to 


. being placed on the list, outcome in terms of 


receiving surgery, and total mortality up to 54 
months after being placed on the list. The study 
was also intended to provide some practical 


‘lessons in undertaking audit. 


Materials and methods 

The hospital case notes of 209 (9896) adults 
placed on the Thanet ophthalmic waiting list 
between 30 June 1984 and 31 July 1985 were 
reviewed and a number of facts abstracted and 
tabulated. Four sets of notes were not located. A 
list of patients with their dates of birth was sent 
to the local Registrar of Births and Deaths, and 
this department identified patients deceased 
locally up to the end of 1988. 


Results 

Table 1 shows the age and sex structure of the 
waiting list. Patients were mainly women (59%) 
and elderly, with 73% over 65 years and 47% 
over 75 years. Five patients were placed on the 
list twice for different procedures during the 
study period. 


Table 2 shows the operations specified for 
waiting list patients. Cataract surgery was the 
commonest procedure (70%), with lacrimal, lid 
and glaucoma surgery together accounting for 
only 34 (17%) procedures. 


SOURCES OF REFERRAL 

Information on the sources of referral for the 
condition leading to entry on the waiting list was 
available for 189 (90%) patients. Most patients 
(92) had only been seen by their general practi- 
tioner, while 79 were referred by their general 
practitioner following a visit to an optician. 
Internal hospital referrals from diabetic and 
other clinics provided 18 patients. 


PREVIOUS OPHTHALMIC TREATMENT 

Review of previous ophthalmic notes showed 
that 32 (1596) patients had first seen local hospital 
ophthalmologists 10 or more years before the 
present study period (1984—5), and 75 (3696) had 
been first seen five or more years before entry to 
the waiting list. Eighty seven patients (4296) had 
received previous ophthalmic surgery in the 
district for conditions such as cataract (39), 
glaucoma (10), lacrimal problems (8), squint (6), 
and retinal detachment (5). Thirty-two (2296) of 
the cataract operations specified on the waiting 
list were to second eyes. 


OUTPATIENT VISITS BEFORE WAITING LIST ENTRY 
Table 3 shows the number of outpatient visits 
people made before being placed on the waiting 
list. About a fifth of patients (2296) were entered 
on their first visit, half were listed within five 
visits, while a quarter (2896) made 10 or more 
visits before going on the list. 


Tablel Age and sex of waiting list patients 


Age group (years) 
Sex 15-44 45-64 65-74 75-84 85+ . All ages 
Male Il 18 28 24 5 86 
Female 4 24. 25 61 9 123 


Total 15 42 53 85 14 209 


Five patients are included twice (see text). 


Table2 Operations specified for 209 waiting list patients 


Operation Number Percentage 
Cataract extraction 147 70 
imal surgery 18 9 
Lid surgery 8 4 
Glaucoma surgery 8 4 
Squint surgery 7 3 
Retinal surgery 5 2 
Skin i 4 2 
Pterygium removal 3 ] 
itrectomy z l 
Other procedures 7 3 
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OUTCOME FOR WAITING LIST PATIENTS 

Table 4 shows what had happened to patients by 
the end of 1987 (30—42 months from waiting list 
entry). Overall 133 (6496) patients had received 
surgery in the district eye unit, with a lower 
percentage (82:5696) of cataract patients being 
treated at the unit. For the 82 patients who 
received cataract surgery the waiting times after 
being placed on the list were less than a year for 
22 (27%), between one and two years for 14 
(1796), and between two and three years for 46 
(5696). Fourteen other cataract patients had 
surgery elsewhere either privately (9), at 
Moorfields (4), or in another district (1). 

Patients did not receive surgery for a variety of 
reasons, the main one (1296) being death before 
being called for surgery. Of the 27 patients who 
died while on the waiting list during the 42- 
month follow-up period, seven died within the 
first year, 15 after one to two years, and five after 
two years. Review of local death registers up to 
the end of 1988 (42-54 months from waiting list 
entry) identified 58 deaths (2896) in the study 
population. None was linked to operative 
complications. The deceased were elderly on 
entry to the waiting list (mean age: males 77 
years, females 78 years), and deaths were equally 
distributed among the sexes (2896 males, 2996 
females). 

Thirty-six (2796) of the 133 patients who 
received surgery under the district health 
authority had their operation postponed once 
(29), twice (4), and even three times (3). Hospital 
factors, such as no anaesthetist or no bed 
accounted for 17 postponements, with patient 
factors, such as ill health, contributing to the 
remainder. The case notes of patients were 
reviewed mainly during the first half of 1988, by 
which time 34 (1796) of the study population had 
either been listed for or undergone further 
ophthalmic surgery in the district. 


Table3 Number of outpatient visits before being placed on 
waiting list 








Table4 Outcome for waiting list patients up to the end of 1987 


Outcome 


Operations under health 


Number of Number of Cumulative % 
visits patients Percentage (rounded up) 
1 44 ^ 21:7 22 
2 16 79 30 
3 18 8:9 39 
4 8 3-9 42 
S 16 7:9 50 
6 17 8:4 59 
7 ll 5:4 64 
8 9 4-4 69 
9 9 4:4. 73 
10 3 1-5 74 
11-14 13 6-4 81 
15-19 9 4-4 85 
20-24 12 5-9 91 
25-30 3 I:5 93 
314 15 7-4 100 
n:«203 (information not available for six patients). ' 
All patients Cataract patients 
(n= 209) (n=147) 
Number Percentage Number Percentage 
133 64 82 56 
26 12 24 16 
15 7 14 10 
14 7 13 9 
13 6 10 7 
8 4 3 
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Discussion 

This project was made possible because a medical 
records officer kept a complete record of adult 
patients entered in a waiting list over the previous 
four years. The waiting lists for children, minor 
operations, and laser treatment were incomplete 
for the study period, and these patients were 
therefore excluded from the study. In many 
districts waiting lists are kept as a card index and 
cannot be reconstructed for past years, thus 
making this type of study impossible. 

Obtaining the patients’ case notes was 
hindered by staffing shortages in the medical 
records department, a not uncommon situation 
in many British hospitals. The District Depart- 
ment of Public Health Medicine provided 
clerical help to obtain medical records and to 
process the data. Reviewing hospital notes and 
searching for entries relevant to a single specialty 
is time consuming even when carried out by 
medical or nursing staff. It took between 3 and 
20 minutes to review and abstract information 
from individual case notes. 

The age of the waiting list population reflects 
the high proportion of elderly people resident in 
the district (2296 over 65 years compared with 
15% in England and Wales). General prac- 
titioners rather than opticians appear to be the 
main source of outpatient referrals, a finding 
consistent with those of other studies.‘ Almost , 
half (4296) of the waiting list group had previously 
undergone ophthalmic surgery and at least 1796 
of the group were listed to receive or had received 
further eye surgery after the operation specified 
in the study period. This illustrates the con- 
tinuing demand for eye surgery by old as well as 
new patients. 

Only a small proportion of eye patients are 
discharged from eye clinics, and most, particu- 
larly those with glaucoma or retinal problems, 
are kept under long term outpatient review. This 
maintains constant pressure on outpatient 
departments. Most of the case notes reviewed 


. recorded at least one ‘clinics cut down’ when 


patients’ appointments had had to be postponed 
to accommodate more urgent cases. Long term 
follow-up makes it difficult to isolate separate 
medical episodes when reviewing notes. The 
criterion for new cases was a new general practi- 
tioner's letter or casualty attendance. General 
practitioners' letters seeking to expedite treat- 
mient for patients already under follow-up were 
excluded. Most of the patients who made more 
than 10 outpatient visits before entry to the 
waiting list had been on long term medical 

treaunent, for example for glaucoma, or had 
received surgery to one eye and were being 
followed up to ensure that their second eye 
received appropriate treatment, for example for 
cataract. Cataract surgery on the second eye (that 
is, one eye already having undergone cataract 
removal) is standard policy in the district despite 
the heavy workload. We understand that in some 
districts few second eyes are done in elderly 
patients. This may keep waiting lists down but 
does not perhaps offer the optimum standard of 


care. 

The finding that only two-thirds of all waiting 
list patients and only just over half of the cataract 
patients reach surgery under district health 
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‘authority care is disappointing. Surgical oper- 


ation rates compare favourably with those of 
other districts, butthe present surgeons inherited 


‘long waiting lists, and the aging population has 


meant that demand for eye surgery has con- 
tinued to grow. To tackle the long waiting list an 
Operation Cataract scheme was undertaken in 
1989.5 Other measures to reduce surgical waiting 
times are also being taken. Official statistics* for 
1988 show that 3696 of the district's ophthalmic 
patients were waiting over 12 months for surgery. 
The Operation Cataract scheme has improved 
this situation, and average waiting times are now 
about six to nine months. In England and Wales 
1796 of the 66 000 patients waiting for ophthalmic 
surgery had waited for over one year since entry 
to the waiting list. A quarter of health districts in 
England and Wales offering ophthalmic surgery 
have a higher proportion of patients waiting over 
12 months for eye surgery than in Canterbury 
and Thanet. The situation in our authority is 
therefore not uncommon. This delay to surgery 
is regrettable in view of the benefits that surgery 
can bring and also the limited life expectancy of 
the elderly patients. Over a quarter of the study 


FIFTY YEARS AGO 


Annotation: ‘My eyes are dim’ 


The fact that one of the marching songs of the British 
army in the current war begins ‘My eyes are dim, I 
cannot see,’ is of interest as we believe it to be the first 
instance of an ophthalmic sentiment being made use 
of in this connexion. In the Great War ‘Tipperary’ 
held the field; in the present *Roll out the barrel" bids 
fair to be as popular. The Marseillaise must, we think, 
be the most famous marching song in history, though 
‘John Brown’s body’ runs it close. The fact that Uncle 
Toby was addicted to whistling half-a-dozen bars of 
*Lillibullero' leads one to the conclusion that those 
British soldiers, who swore so terribly in Flanders, 
got rid of some of their superfluous energy with this 
tune. The French are said to have used ‘Malbrouk 
s'en va-t-en guerre’ during the Revolution. Brewer, 
in his Dictionary of Phrase and Fable, says that this 
song dates from the Crusades and has nothing to do 
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population were dead within four years of going 
on the waiting list. This figure may be an 
underestimate, as only local death records were 
searched, and some patients may have moved 
away and died. . 

This study, by examining a defined population 
prospectively, gives a better insight into the 
dynamics of a waiting list than does the review of 
cross-sectional routine statistics which do not 
follow up the fate of individual patients. 


We gratefully acknowledge the help of medical records officers, 
Thanet District General Hospital, Mr diu ar ds trar of 
Births and Deaths, ‘Thanet District, Professor L tre for 
Health Service Studies, University of Kent, and PI Dawson, 
who provided computing assistance. 

1 Shaw CD. dream of audit. Br Med F 1980; 281: 1443-5. 

2 Rogers PG, Discursive itat d largis em ubcommitie 


cet ae and we ashington: US Government 


3 Deparment of Health Working Party No 6 Medical audit, 
4 Harton RJ, Wild JM, Hobley AJ. Referral patterns to an 
ophthalmic 


Br Med F 1989; 299: 961-3. 


6 of Health. Guide 10 hospital waiting lists. London: 
“College of Health, 1989. 


with the Duke of Marlborough; and it is now chiefly 
memorable for Thackeray's ridiculous drawing of 
Duchess Sarah taking leave of her husband. Was 
Kipling’s ‘Absent minded beggar’ much used in the 
South African war of 1899-1902? Our Scottish 
readers, if any chance upon this note, will doubtless 
hum ‘Hey Johnny Cope’; and it is common knowl- 
edge that Cromwell’s Ironsides went into action 
singing psalms. Napoleon gave orders that French 
troops in the Peninsula should be supplied with at 
least three different songs, and for all we know to the 
contrary William the Conqueror may have counte- 
nanced a marching song at Hastings. Marching songs 
are probably as old as armies themselves. 

We have even heard of an example of ophthalmic 
humour in the eye ward of one of the London 
Hospitals where the children greeted the dawn with 
the roundelay ‘Dancing with tears in my eyes.’ 

Br J Ophthalmol 1940; 24: 360. 
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© Effectively lowers IOP ' 


@® Has been shown to have less influence 
on pulmonary function, when compared 
with timolol and metipranolol * ^ 


® Has a prolonged therapeutic effect ' 
thus offering flexible b.d. dosage regimen 


9 Well tolerated with few local s 


side-effects ' 


Se Low concentration of benzalkonium 
chloride in a buffered solution. 


* Even though Teoptic may be less likely to induce airways narrowing when compared 
with timolol and metipranolol, its use is contra-indicated in patients with a history 
of bronchospasm. 
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SL-1E 

0-14mm continuous slit width 
1-14mm stepped slit length 
Variable magnification 

3 built in filters 

Halogen illumination 

Omni directional joystick 


SL-2E 
0-12mm continuous slit width 
1-12mm continuous slit length 
3 built in filters 
Variable magnification 
Halogen illumination 
Omni directional joystick 
Optional 

Observation tube 

35mm camera set 


SL-3F 

è 0-10mm continuous slit width 
1-10mm continuous slit length 
Variable magnification 
0-20 degree stepped slit 
inclination 
4 built in filters 
Halogen illumination 
Omni directional joystick 


SL-7F 
è 0-9mm continuous slit width 
1-8mm continuous slit length 
Variable magnification 
0-20 degrees stepped slit 
inclination 
4 built in filters 
Halogen illumination 
Omni directional joystick 
Multi-coated Optics 
Optional 
Observation tube 
35mm camera set 
Video attachment 
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e Finer control 
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practice. 
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contact Keeler Ltd. 


ev 





TOPCON 


K««eeler 


KEELER LTD 

Clewer Hill Road, Windsor, Berkshire SL4 4AA 
Telephone: (0753) 857177 

Telex: 847565/846588 Fax: (0753) 857817 
LONDON CENTRE AT 

John Bell and Croyden, 50-54 Wigmore Street, 
London WIH OAU 

Telephone: 071-935 8512 

SCOTLAND CENTRE 

25 Deerdykes View, Westfield Estate, 
Cumbernauld G68 9HN 

Telephone: (0236) 721214 Fax: (0236) 721231 








British Journal of Ophthalmology, 1991, 75, 31-33 


` Moorfields Eye Hospital, 


London ECIV 2PD 


Russell V Pearson, Geoffrey E Rose 


Abstract 

Pupillary diameters in the affected and 
unaffected eyes of 327 patients with uniocular 
red eye were assessed during fixation of a 
distant target. The mean pupillary diameters 
were similar in the unaffected eyes in each of 
eight diagnostic groups, but were significantly 
different (F=3-84, p 0-001) in the diseased 
eyes. With corneal abrasions (p<0-001), 
marginal keratitis (p<0-05), and acute anterior 
uveitis (p« 0-001) the mean pupillary diameter 
for the affected eye was significantly smaller 


than that of the unaffected eye. The observed: 


differences of pupillary diameter probably 
reflect the role of neuronal and autocoid 
mechanisms in the unilateral control of 


pupillary size. 


The ocular response to injury comprises a reduc- 
tion in the blood-ocular barrier, an intraocular 
pressure rise, and miosis.'* It is probable that 
the changes in the blood-ocular barrier and 
intraocular pressure are due to concentration of 
prostaglandins within the eye,^* this being 
result of both increased production within*? and 
decreased clearance from** the eye. The miosis, 
however, is probably caused both by intra- 
cameral prostaglandin accumulation and by 
substance P acting on the smooth muscle of the 
sphincter pupillae, this neuropeptide being 
released from trigeminal sensory radicals within 
the iris." The stimulus for the release of 
substance P is probably depolarisation of afferent 
sensory trigeminal fibres in the cornea and other 
ocular structures, with the efferent path being 
mediated through an axonal reflex.” Central or 
peripheral trigeminal denervation reduces the 
accumulation of substance P and the miosis in 
response to injury.” Calcifonin gene-related 
peptide (CGRP) occurs within trigeminal nerve 
fibres'*" and dilates ocular blood vessels. CGRP 
and substance P might act synergistically in 
mediation of the ocular response to injury.” 

Miosis within an inflamed eye, as compared to 
the unaffected fellow eye, is generally recognised 
among ophthalmologists as frequently being a 
sign of significant ocular pathology. The actual 
incidence in various diseases would not, how- 
ever, appear to have been recorded. — . 

In the present report the changes of pupillary 
diameter are determined for various di 
causing uniocular red eye, and the changes are 
considered in relation to the neuronal and auto- 
coid mechanisms affecting pupillary diameter in 
a single eye. 


Patients and methods 

The pupillary diameter of patients with unilateral 
red eye, attending the Accident and Emergency 
Department of Moorfields Eye Hospital, was 
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assessed in a room with uniform illumination of 
moderate intensity (approximately 1000 lux). 
The patient was instructed to fixate a distant, 
non-accommodative target at 3 metres, and the 
pupillary diameters were assessed by matching 
with a comparative scale. The scale was held . 
alongside the pupil; care being taken to avoid the 
visual axis of the patient. The scale had ‘half- 
pupil’ marks along one edge, with diameter 
increments of 1 mm, thereby permitting diameter 
estimates to 0-5 mm gradations. 

After recording the assessment of pupil size, a 
problem orientated history and ophthalmic 
examination was performed. The iris colour was 
also recorded. 


Results 

Three hundred and twenty-seven patients (213 
male, 114 female) were enrolled in the study. In 
317 patients the condition was one of eight major 
diagnostic categories (Table 1), and others (6 
male, 4 female) having various conditions, 
namely trauma (5 eyes), stromal keratitis (2 
eyes), corneal abscess (1 eye), chemical injury (1 
eye), and acute angle-closure glaucoma (1 eye). 

There was a predominance of males over 
females in all diagnostic groups except episcleritis 
(with a similar sex incidence). Dendritic keratitis 
and corneal foreign bodies occurred almost 
exclusively in men (Table 1). 

There was a significant difference between the 
mean ages at presentation (Table 1. One-way 
analysis of variance: F7.399=4-92, p<0-001). 
Patients with subconjunctival haemorrhage were 
significantly older than those in each of the other 
seven diagnostic groups — that is, marginal or 
dendritic keratitis (p<0-05), corneal foreign 
body, episcleritis or iritis (p«:0-01), and con- 
junctivitis or corneal abrasion (p<0-001). 
Similarly, those patients with marginal keratitis 
were significantly older than those with conjunc-. 
tivitis (p<0-01) or corneal abrasion (p«0-05), 
and those with iritis were significantly older than 
those with conjunctivitis (p<0-05). 

In the group overall, the side of involvement 
was similar (162 right, 155 left), though there 
was some variability between the subgroups. 
Likewise, with the exception of episcleritis, the 
ratio of involvement of blue/grey eyes with 
respect to brown/green was similar in all the 
groups (Table 1). 

The average pupillary diameters in the 
unaffected ‘white’ eyes in the eight categories 
were not significantly different (Table 2, F7.399= 
1:57). In contrast, for the ‘red’ eyes there were 
significant differences between the mean 
diameters for the various diagnoses F7.399— 3:84, 
p«0-00 1). The mean pupillary diameter for eyes 
with conjunctivitis (4-27 mm, 131 eyes) and iritis 
(3-65 mm, 44 eyes) were significantly (p<0-001) 
different, as were the diameters for eyes with 
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Table 1 Characteristics and diagnosis for 317 patients with unilateral ophthalmic disease 


Sex Inflamed Tris 
(mala! A (a ad 
female) (range) i inl 
53:6 (17-9) 10/13 15/8 
CM, 19-84) ur 
5/56 3(14:7) 70/61 3/48 
(1-34 70 (1-73) 
7°6 (13-7) 6/7 548 
cep (0-62) 
5/1 8:8 (10-3) 5/11 10/6 
15-0) (23-59) (1-67) 
6 37-0 (11:5) 25/26 34/17 
19) 16-62) 200 
10 4 (14-5) 20/11 9/12 
2-10) ) (158) 
8 (16:3) 17 /3 
© ) (1-67) 
1/13 1-8 (16-8) 25/19 29/15 
(2-38) 79) (1-94) 
207/110 (39:4 yr) 162/155 200/117 
(1:88) (9-84) (1-71) 


Table 2 Een o py ime cach ishe gaia pt th 





unilaterally inflamed (^ 
2 and Pupil diameter* of: Difference* (mm) 
0 
Diagnosis patients ‘white’ eye ‘red’ eye (‘white’—‘red’) 
Subconjunctival 23 3-89 (0-64) 3-96 (0-67) -0 '065 (023) 
Conjunctivitis 131 4°31 (1-00) 4:27 (0-48) 042 (0-26) 
Episcleritis 13 3:77 (1-11) 3-77 (1:11 IM, pots 
——' OL peme z 
Corneal foreign 16 3°75 T> 3:63 an Midi. (0- 22 
body š Lx * — = 
Corneal ' $1 4-08 (1:14) 3-74 (1-05) -0-343 (0-51) 
abrasion = 4°80, p<0- 
Marginal 31 4.10 (1:29) 3-89 (1-22) 40-210 (0-51) 
' keratitis t=2°29, p« 0: 
Dendritic 8 3-75 (0-76) 3°25 (0-89). -- 0-500 0-66) 
keratitis l t=2:14, p>0-05 
Acute anterior 44 4-10 (0:87) .3*65 (0-84)! 10-458 (0-62) 
uveitis t=4-87, p«0-001 
* Mean (standard deviation). 





Table3 The incidence of anisocoria in ro M E M MED 
the pupil is smaller on the affected (‘red’) side 
Number(%) of 
anisocoria Number with red eye smaller anisocoria 
All Blue Brown 75 cvi ; 
Diagnosis (bluelbrown) eyes eyes (p 
Subcohjunctival ao 0/2 0 0 0-48 
Conjunctivitis 14 (11%) 11/14 6 5 0-06 
Episcleritis ` 0 (0% 0 0 0 S 
Cornel foreign S (919) AIS 3 1 0-37 
Corneal 21 (41%) 20/21 13 7 <0-0001 
Marginal Co 290) 9/10 6 3 «0-03 
kerutitis (7/3) 
Dendritic 4 (50%) 4/4 3 1 0:13 
keratitis (3/1) 
Acute anterior 24 (55%) 22/24 19 3 <0-0002 
uveitis (20/4) 


*Two-tail probability of drawing observed overall incidence (+) of ‘red eye amalier’ anisococia. 


subconjunctival haemorrhage (3-96 mm, 23 eyes) 
and dendritic keratitis (3:25 mm, 8 eyes; 
p«0-05). 

The difference between fellow eyes (‘white’ 
eye pupillary diameter minus 'red' eye pupillary 
diameter) is presented in Table 2. Average 
differences were significantly different from zero 
in the groups with marginal keratitis (p« 0:05), 
corneal abrasion (p<0-001), or iritis (p<0-001). 

The incidence of dnisocoria varied with the 
different diagnoses — between 0% with episcleritis 


and 5596 with uveitis (Table 3). The relative. 
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frequency of anisocoria in blue/grey eyes as 
compared with brown/green eyes with the same 
diagnosis ranged from 1-0 for subconjunctival 
haemorrhage or conjunctivitis to 5-0 for iritis 
(Table 3). This contrasts with an iris colour 
frequency-ratio of 1:71 for blue/grey eyes with 
respect to brown/green eyes. 

In the 80 eyes with anisocoria, ‘red eye smaller 
anisocoria occurred in 70 eyes, and the propor- 
tion was similar in the two groups of iris 
colouration (for each of the diagnoses — Table 3). 
The incidence of ‘red eye smaller’ anisocoria, 
without respect to iris colour, ranged from 0% 
(with subconjunctival haemorrhage) to greater 
than 9096 (marginal keratitis, iritis, corneal 


"abrasion, or dendritic ulceration). The prob- 


ability of drawing the incidences as observed, or 
ones more extreme, is presented in Table 3. In 
each of the three conditions with significant 
anisocoria the symptoms were of similar duration 
in those eyes with and those without unequal 
pupils. With marginal keratitis the mean 
duration of symptoms in the anisocoric group 
was 4-6 days (SD 8-3 days, 10 eyes), whereas 
those with equal pupils had 3-9 days’ mean 
duration (SD 3-1 days, 21 eyes), and, similarly, 
with corneal abrasion (anisocorics: 2:6, SD 4-4 
days, 21 eyes; isocorics:.2:3, SD 3-2, days, 30 
eyes) and with iritis (anisocorics: 5:0, SD 7:2, 
days, 24 eyes; isocorics: 9:8, SD 15-6, 20 eyes) 


Discussion 

In thé present investigation a relative miosis, 
significant in both degree and incidence, was 
present in eyes with corneal abrasion, marginal 
keratitis, and acute anterior uveitis. This possibly 
reflects the mechanisms involved in the ocular 
response to injury. 

Corneal abrasion is associated with marked 
stimulation of afferent fibres of the trigeminal 
nerve, manifest clinically as extreme pain. In 
these eyes it is probable that the miosis is 
mediated through a trigeminal axon reflex, with 
release of substance P (and possibly CGRP) at 
nerve fibres on the sphincter pupillae. 

With acute anterior uveitis the miosis is 
probably due to an accumulation of prosta- 
glandins and other autocoids within the inflamed 
eye.™” The presence of pain with acute anterior 
uveitis might, however, imply a partial mediation 
through trigeminal axon reflexes. Similarly, the 
miosis of marginal keratitis is probably induced 
by both neuronal and antocoid mechanisms, 
marginal keratitis being an immune process 
occurring at a site rich in trigeminal sensory 
innervation. 

Subconjunctival haemorrhage, conjunctivitis, 
and episcleritis did not cause a significant miosis 
in the present investigation, perhaps because 
these diseases occur in tissues remote from the 
aniterior-chamber of the eye and in tissues with 
relatively poor trigeminal innervation. 

The absence of significant miosis with corneal 
foreign bodies or dendritic keratitis (T ables 2 
and 3) would appear to be enigmatic, these 
lesions arising in tissues with considerable 
trigeminal innervation. However, although a 
corneal foreign body disrupts corneal 
(trigeminal) nerves, this occurs over a very much 
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smaller area than that with most corneal 
abrasions. Moreover, whereas an abrasion 
exposes nerve endings, those under a foreign 
body are not exposed to the external environ- 
ment. The relatively painless nature of corneal 
foreign bodies, as compared with abrasions, is 
compatible with a reduced trigeminal afferent 
stimulation. The lack of a significant miosis with 
herpetic dendritic keratitis is probably due to 
insufficient numbers in this group (eight cases). 
It is possible, however, that both the absence of 
intraocular inflammation and a malfunctioning 
of virus affected trigeminal neurons might 
reduce the incidence of miosis in such eyes. 

To elucidate further the mechanisms causing 
miosis in ocular disease it would be of particular 
interest to ascertain whether blockage of the 
trigeminal afferent response with topical 
anaesthesia reduces or prevents the miosis in, for 
example, patients with corneal abrasion. 
Similarly, the use of antagonists to prostaglandin 
synthesis might prevent the miosis associated 
with marginal keratitis or acute anterior uveitis, 
this reflecting a role for autocoids in these 
diseases. 


1 Podos SM. Prostaglandins, non-steroidal anti-inflammatory 
noe and eye disease. Trans Am Ophthalisol Soc 1976; 74: 
637-60. 

2 Hall DWR, Bonta IL. Prostaglandins and ocular inflammation. 
Doc Ophthalmol 1977; 44: 435-44. 

3 Bhattacherjee P. Prostaglandins and inflammatory reactions in 
the eye. Methods Find Exp Clin Pharmacol 1980; 2: 17-31. 

4 Eakins KE. Prostaglandin and non-prostaglandin breakdown 
of the blood-aqueous barrier. Exp Eye Res 1977; 25 (supp): 
483-98. | 


5 Bhattacherjee P, Eakins KE. Inhibition of the prostaglandin 
synthetase systems in ocular ussues by indomethacin. Br 7 
Ophthalmol 1974; 50; 227-30. 

6 Bito LZ, Salvador EV. Intraocular fluid dynamics. HI. The 
site and mechanism of prostaglandin transfer across the 
blood-intraocular fluid barriers. Exp Eve Res 1972; l4: 
233-41. 

7 Bito LZ. The effects of experimental uveitis on anterior uveal 
prostaglandin transport and aqueous humor composition. 
Invest Ophthalmol Vis Sct 1974; 13: 959-65. 

8 Bito LZ, Wallenstein MC. Transport of prostagiandins across 
the blood-brain and blood-aqueous barriers and the physio- 
logical significance of these absorptive transport processes. 
Exp Eye Res 1977; 25 (suppl): 229-43. 

9 Bill A, Stjernschantz J, Mandall A, Brodin E, Nilsson G. 
Substance P: release on trigeminal nerve stimulation and 
effects on the eye. Acta Physiol Scand 1979, 106: 371-3. 

10 Butler JM, Powell D, Unger WG. Substance P levels in normal 
and sensorily denervated rabbit eyes. Exp Eve Res 1980; 34; 
311-3. 

11 Stjernschantz J, Sears M. Involvement of substance P in the 
antidromic vasodilation and barrier disruption of the rabbit 
eye, Invest Ophthalmol Vis Sci (ARVO suppl) 1982; 22: 180. 


12 Butler JM, Unger WG, Cole DF. Axon reflex in ocular injury: 


sensory mediation of the response of the rabbit eye to laser 
irradiation of the iris. OF Exp Physiol 1980; 65: 261-72. 

13 Terenghi G, Polak IM, Ghate: MA, er af. Distribution and 
origin of calcitonin gene-related peptide (CGRP) immuno 
reactivity in the sensory innervation of the mammalian eye. 
J Comp Neurol 1985; 233: 506-15. 

14 Stone RA, Kuwayama Y, Terenghi G, Polak IM, Calcitonin 
gene-related peptide: occurrence in corneal sensory nerves, 
Exp Eye Res 1986; 43: 279-96. 

15 Stone RA, McGlinn AM. Calcitonin gene-related peptide 
immunoreactive nerves in human and rhesus monkey eyes. 
Invest Ophthaimol Vis Sci 1988; 29: 305-10. 

16 Wahlstedt C, Beding B, Ekman R, Oksala O, Stjernschantz J, 
Hakanson R. Calcitonin gene-related peptide in the eve: 
release by sensory nerve stimulation and effects associated 
with neurogenic inflammation. Regul Pept 1986; 16: 107-15. 

17 Unger WG, Terenghi G, Ghatei MA, er al. Calcitonin gene- 
related polypeptide as a mediator of neurogenic ocular injury 
response. J Ocul Pharmacol 1985; 1: 189-99. 

18 Bhattacherjee P. Release of prostaglandin-like substances by 
shigella endotoxin and its inhibition by non-steroidal anti- 
inflammatory compounds. Br J Pharmacol 1975; 54: 
489.-94, 

19 Eakins KE, Whitelocke RAF, Bennet A, Martenet AC. 
Prostagland-like activity in ocular inflammation. Br Med 7 
1972; it: 452-3. 


34 


University of Trondheim, 
Norway 
De tof 
ology 
T Elsds 


Department of Clinical 
Chemis 


British Journal of Ophthalmology, 1991, 75, 34-37 


Long-term efficacy of primary laser trabeculoplasty 


T Elsás, H Johnsen 


Abstract 

Sixty glaucomatous eyes of 60 patients treated 
with laser trabeculoplasty as primary therapy 
were reviewed retrospectively. There were 42 
eyes with capsular glaucoma and 18 with 
simple glaucoma. The mean prelaser intra- 
ocular pressure (IOP) was 35:2 (SD= 
6-5) mmHg. Success was defined as IOP x22 
mmHg without medication. The probability of 
success was 0-73 at 1 year, 0-66 at 2 years, 0-57 
at 3 years, and 0-50 at 4 years. Three eyes 
experienced progressive visual field loss or 
disc damage in spite of an intraocular pressure 
below 22 mmHg without medication. High 
prelaser pressure and the severity of the visual 
field defects were significant predictors of 
treatment failure. . 


Laser trabeculoplasty (LTP) was introduced as 
an alternative to filtering surgery in the pre- 
surgical glaucoma patient on full medication.’ 
Several reports have noted the efficacy and low 
complication rate associated with this pro- 
cedure.'? There are now a number of studies of it 
as a primary treatment in glaucoma.*? The first 
results of a multicentre controlled study have 
recently been published.” To the best of our 
knowledge there are only two reports on long 
term results with primary LTP.*’ 

We have retrospectively studied the long term 
results with laser as primary treatment in 60 eyes 
of 60 patients. 


Material and methods 

The patients were collected from two earlier 
prospective studies on primary LTP investi- 
gating 180° versus 360° treatment! and the 
immediate pressure response to one- and two- 
stage LTP.” In these two studies 66 eyes were 
treated in 60 patients. For six patients one eye 
was randomised for one-stage and the other for 
two-stage treatment. One eye from each of these 
patients was randomised to the present study. 
There were 25 women and 35 men in the study 
sample. The mean age was 71:5 (SD=9-2) years. 
The material consisted of 18 eyes with simple 
glaucoma and 42 with capsular glaucoma. 

The patients had to meet all of the following 
criteria to be included in the original two studies: 
(a) IOP =25 mmHg on each reading of the 
prelaser diurnal curve; the mean of these 
measurements was taken as prelaser IOP; (b) 


glaucomatous disc damage and/or visual field. 


defects; (c) no earlier glaucoma treatment. 

The cupping and pallor of the disc were 
evaluated with a Goldmann contact lens 
according to Schwartz." Fundus photography 
was not performed. Glaucomatous damage of the 
optic nerve head was defined as a vertical cup- 
disc ratio 20-5 and at least one of the following 


criteria: (a) cupping of the optic nerve head 
extending to the margin of the disc; (b) a 
difference of 0-2 or.more of the C/D ratio 


.between the two eyes; (c) different degrees of 


disc pallor in the two eyes with no other explana- - 
tion subjectively assessed by one of the authors 
(TE) by contact lens examination. 

Progressive disc damage was judged to have 
occurred with an increase in the C/D ratio of 0:2 
or more and/or cupping progressing to the disc 
margin. changes were  subjectively 
estimated by one of the authors (TE) by contact 
lens examination comparing the present findings 
with the written description and drawings from 
the entry of the patients into the two earlier 
prospective LTP studies," using the 
recommendations of Schwartz." The optic nerve 
head was in these two studies evaluated by the 
same person (TE). 

The visual field was examined with the 
Humphrey Visual Field Analyzer using the 
suprathreshold Armaly full field screening test” 
or the suprathreshold 76-point central screening 

test.” Both programs apply a quantified defect 
suia The original study" started some 
months before our automated perimetry service 
was established, and during this period the visual 
fields were plotted by Goldmann perimetry. In 
addition Goldmann perimetry was performed in 
patients who did not co-operate during auto- 
mated perimetry or who had extensive central 
field defects. Glaucomatous visual field defects 
were defined as having at least three contiguous 
spots within the central 30° field and a depth of 
=SdB. We used the criteria of Ticho and Nesher 
for detecting visual field decay in eyes monitored 
by automiated perimetry and the criteria of Kidd 
and O’Connor™ in’ patients followed up by 
Goldmann perimetry. Visual field deterioration 
was confirmed by retesting. Visual field defects 
were given scores according to the following 
classification. 

0: Normal. 

1: Scattered defects with a depth of =5 dB not 
creating a complete Bjerrum scotoma. 

2: Spots with a depth =5 dB creating a 
complete Bjerrum scotoma extending from the 
blind spot to the horizontal nasal meridian. 

3: Larger defects than 2. 

Goldmann defects were classified according to 
Aulhorn.5 The pigmentation of the chamber 
angle was not evaluated. — - 

All patients were scheduled for re-examination 
by one of the authors and had the same ophthal- 
mic examination as in the two reports" " which 
recruited the patients to our study. Four patients 
died during the observation period and one 
patient did not attend for examination. The files 
of these patients were checked for the information 
needed, and it was included in the material up to 
their last visit. 
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Success was defined as IOP 22 mmHg 
without medication. When the patient did not 
meet those criteria the result was classified as 
failure. If the IOP exceeded 22 mmHg, topical 
medication was added. If this was not sufficient, 
the patient was referred for trabeculectomy. 
During the first two weeks after laser treatment 
higher pressure levels were allowed before 
starting medication. If the intraocular pressure 
was =40 mmHg the day after LTP, 230 mmHg 
after one week, or z25 mm after two weeks, 
medication was prescribed. 

LTP was performed with a Coherent argon 
laser photocoagulator. The spots were placed 
just in front of the scleral spur, with blanching, 
bubble formation, and pigment dispersion as the 
criteria for adequate laser exposure. Application 


parameters were 50 um spot size, 0-1 second 


duration, and a mean power of 1-2 W (range 0-8— 
2-0). The treatment was performed by one of the 
authors to keep the technique unchanged during 
our two studies. One hundred spots were dis- 
tributed in 360? except for 14 eyes randomised to 
two sessions of 50 spots in 180? with an interval of 
four weeks. 

Since the purpose of the present work is to 
relate the outcome of primary LTP to elapsed 
time and certain characteristics of the subjects 
under study (age, type of glaucoma, pretreat- 
ment IOP, etc), lifetime data analysis (survival 
analysis) expressing the characteristics as con- 
comitant variables in a regression model is 
appropriate.' 

The probability of success (survivor function) 
is estimated by the Kaplan-Meier method." A 
hazard plot is shown to indicate the failure rate 
pattern, and the empirical failure rate is also 
estimated. The predictors of failure are evaluated 
by the Cox regression model" using a stepwise 
procedure as implemented in the Survival 
module in the SYSTAT statistical package." 
Model control is carried out by residual analysis 
and graphical methods. 


Results 
Prelaser variables are listed in Table 1. 
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Figure! Kaplan-Meier plot showing probability of success for glaucomatous patients treated 


with primary LTP. 
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Table! Prelaser variables in eyes treated with primary LTP 





Mean age 71-5 SD-65) years 
Mean prelaser IOP 35-2 (SD=6°5) mmHg 
Mean cup-disc ratio 0-72 (SD— 0-16) 
Number of eyes (96) with cupping 

extending to the in of the disc 26 (43%) 

Mean visual field defects score in eyes 

examined with automated perimetry 1-5 (SDz 1-4) 





The total number of observations was 60, 23 of 
which were observed to fail. The Kaplan-Meier 
plot in Fig 1 shows the unconditional probability 
of success as a function of time since treatment. 
Accordingly, the probability of success was 0-73 
at 1 year, 0-66 at 2 years, 0-57 at 3 years, and 0-50 
at 4 years. 

The hazard plot (Fig 2) indicates a rapidly 
decreasing failure rate during the first month 
after treatment, presumably because of failure in 
non-responders. The failure rate flattened out to 
a reasonably stable level, and increased towards 
the end of the observation period as seen in Fig 3. 
Twelve of a total of 23 failures occurred during 
the first month after LTP. 

The high initial failure rate had a marked 
effect on the probability of success in the whole 
material. It is therefore worthwhile assessing the 
probability of success given success at 1 month. 
These probabilities were as follows: 0-92 at 1 
year, 0-83 at 2 years, 0-72 at 3 years, and 0-63 at 


-4 years. Of the observed 23 eyes which failed, 18 


needed medication on account of high pressure, 
and five were referred to trabeculectomy because 
of high IOP. Mean postlaser pressure in success- 
fully treated eyes on the last visit was 15-6 (SD= 
2:6) mmHg. 

We used only the pressure response as a 
criterion of success, while many other studies 
have also included stable visual field and optic 
disc in the definition of successful treatment. In 
our series two patients experienced deteriorating 
visual fields and one progressive cupping of the 
optic nerve head in spite of normal intraocular 
pressure without medication. 

None of the other studies on primary LTP 
evaluated their results by lifetime data analysis as 
recommended by Gaasterland.? To make our 
results comparable with these reports we also 
included all patients, both successes and failures, 
up to the date of their last clinical visit. The mean 
follow-up of the material when evaluated in this 
manner was 34 (SD— 13) months. Our results are 
compared with those of other studies in Table 2. 

High prelaser IOP and visual field defect score 
were predictors of treatment failure (p« 0-05). 
Table 3 presents the success rate at different 
levels of prelaser IOP. Age, sex, capsular or 
simple glaucoma, 180? X2 versus 360? treatment, 
laser power, or the cup-disc ratio did not influence 
the outcome of treatment significantly. 

The rate of complications and postlaser 
pressure elevations have been recorded else- 


where. H 12 


Discussion ' 

Our results are compared with those of other 
reports on primary LTP in Table 2. None of 
these studies have evaluated their results by 
lifetime data analysis. These investigations differ 
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Figure 2 Plot of cumulative hazard with time since treatment with primary LTP. The curve 
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initially decreasing failure rate and an increasing failure rate towards the end of the 


regarding prelaser IOP, the severity of the 
disease, and the percentage of capsular glaucoma, 
and are not directly comparable. Prelaser IOP 
varies between 24-0 and 35-2 mmHg. 
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d Prelaser IOP related to the success rate in primary 





Prelaser IOP Success rate: number of successful eyes/ 
mmHg total number of eyes (96) 

240 4/12 (33%) 

«40 

z30 26/37 (70%) 

«30 

2-25 7/11 (64%) 





The longterm studies of Tuulonen et aP and 
Migdal and Hitchings' are not directly compar- 
able to ours. The material of Tuulonen et al 
contains only cases of early glaucoma with a . 
considerably lower prelaser pressure than in our 
study. They reported that 5096 were successfully 
treated after five years. Migdal and Hitchings's 
cases consisted exclusively of simple glaucoma, 
while our study has a majority of capsular 
glaucoma. Their prelaser IOP of 34-9 mmHg 
was comparable with ours. In their material 4496 
were successfully treated after a follow-up period 
varying between seven months and three years. 
After four years 5096 were successful in our 
study. 

The failure rate pattern indicates that the first 
month after treatment is critical in the sense that 
the majority of eyes which are susceptible to 


Table2 Six studies on primary LTP compared with the present report ° 





Follow-up of 
(months) Number of eyes Prelaser IOP (mmHg) Success rate (%) 
Tuulonen et ai* 12 21 Glaucoma 25-6 (SD«-0-9) 81 
: 18 18 simplex 25-1(SD-0- 78 
12 42 Glaucoma 27-0 (SD=0- 100 
18 34 ca 27-3 (SD=0:7) 94 
Thomas et al? 3-10 30 Mostly glaucoma 30-3 83 
simplex 
Rosenthal et al’ 6-185 43 Among successes 
simplex First eve treated 30°7 (SD=1-3) 65 
Seco: treated 29-7 (SD- 1:9) 
failures 34-1 (SD 2-0) 
Tuulonen ef al’ . 12 19 laucoma 29-4 (SD=7°6) 53 
capsulare and 
Migdal and Hitchings! 7-36 57 eura implex 34-9 44 
aon sm s 
Tuulonen et ai? 60 32 Glaucoma simplex 24-0 (SDe 3-1 50 
capsulare  26-4(SD=3:- 
Present study 12 Glaucoma 35:2 (SD»6-5 76 
24 50 capsulare and 64 
36 25 simplex 52 
48 12 50 
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Figure 3 Estimated failure rate in time intervals after primary LTP. 


failure in the first year will fail during the first 
month, and success beyond one month consider- 
ably increases the probability of long lasting 
success. Our observations show, however, that 
the failure rate increases after four years of 
success. So, although the data are sparse, they 
suggest an increasing failure probability after a 
rather stable level from one month to about four 
years after treatment. Shingleton et al,” studying 
patients with glaucoma on medication, noted a 
failure rate of 2396 during the first year after 
LTP, which then levelled off to about 1096 per 


year. 

Only Rosenthal et af have analysed prognostic 
factors in primary LTP. They observed, as in 
our study, that high pretreatment intraocular 
pressure was associated with treatment failure. 
The degree of glaucomatous damage, in contra- 
diction to our results, did not influence the 
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results of LTP in their material. They also noted 
that well delineated angle landmarks were a 
predictor of success. The date of treatment was 
also correlated with successful treatment. Of the 
first 15 patients four were successes, while 14 of 
the final 18 patients were successes. This fact was 
interpreted as increased success when gaining 
experience with the procedure. All the eyes in 
our material were treated by the same experienced 
laser surgeon. We did not relate chamber angle 
parameters to treatment results. 

There are several studies of the effect of 
different prelaser variables on the outcome of 
LTP in glaucoma patients on medication. "> 

These studies differ regarding the factors 
influencing the result of treatment. Possible 
explanations of their contradictory results are 
that some of the series were too small, some 
authors did not apply lifetime data analysis, 
some series contained different types of glau- 
coma, and different criteria for success were 
adopted; moreover the values of some para- 
meters were clustered round a median value and 
did not extend over a wider range. Age?" 5/5 and 
capsular glaucoma??? are the factors most 
consistently related to the outcome of treatment 
by other authors. Schwartz et al and Tuulonen 
et al” reported that high prelaser pressure was a 
predictor of failure in glaucoma patients on 
medication. This was supported by our findings. 
Some reported observations indicate that, as in 
our material, the severity of the disease may be of 
importance. In a long-term study Wise’? found 
that eyes with a cup-disc ratio =0-9 had a surgery 
rate of 51% compared with 16% in eyes with less 
advanced damage of the optic nerve head. 
Tuulonen et al noted that primary LTP gave 
better results than laser treatment in eyes already 
on medication.? In their patients eyes treated 
with primary LTP were in an earlier stage of the 
disease than eyes already on medication. This 
may indirectly suggest that the severity of the 
disease is also of importance. 

In our opinion LTP should be considered as 
an alternative to medication for the initial treat- 
ment of glaucoma. The probability of success 
after four years is 0-50 even in a group of eyes 
with a mean prelaser IOP of 35-2 mmHg. There 
is a high failure rate during the first month after 
LTP, presumably owing to a group of eyes not 
responding to laser treatment. Given success one 
month after treatment, the probability of success 
increases to 0°63 after four years. The treatment 
is easy to perform, the complication rate is low, 
there are no compliance problems as with medi- 
cation, and the treatment is not expensive. All 
stages of the disease respond to treatment. On 
the other hand the severity of the visual field 
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defects and high prelaser IOP are negative 
prognostic factors. 
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Mastering the infant donor eye: a new device for 
obtaining corneoscleral buttons for storage and 
corneal discs for keratoplasty 


Israel N Nartey 


Abstract . 

The design and use of a new device for 
obtaining corneoscleral buttons for storage 
and corneal discs for keratoplasty from neo- 
natal and adult donor eyes is described. The 
device is simple to use and eliminates most of 
the difficulties in handling infant donor eyes. It 
thus minimises the risk of damage to the 
corneal endothelium and the formation of 
stretch striae, which reduce the quality of the 
dorior material for transplantation. 


The cornea of infant donors is difficult to handle 


' because of its flexibility and the tendency for the 


tissue to fold over on itself.'? This, in addition to 
the lack of appropriate instruments for handling 
infant donor eyes during excision of corneo- 
scleral buttons for storage, predisposes the 
endothelium to risk of damage. Because the 
infant donor eye may be too small to fit currently 
available commercial eye stands, it can be 
wrapped in gauze and hand held for corneal 
excision. This technique requires great skill, 
may be imprecise, and may lead to endothelial 
cell damage. We? and other investigators? * have 
shown that this damage may be in the form of 
endothelial stretch striae or loss of the posterior 
membrane of the corneal endothelial cell, 
which reduces the quality of the donor. material 
for transplantation. 

Given the limitations of existing eye’ stands 


which can be modified, and the fact that an ' 


increasing number of surgeons now employ 
infant donor corneas for transplantation,5* a new 
device has been designed, produced, and tested 
with several donor eyes (age range 5 days-98 
years) which can be used to hold the enucleated 
eye of full-term babies and adult donors for 
excision of corneoscleral buttons and corneal 
discs. A case is reported to show the value of the 
new device over the hand held technique of 
corneoscleral button excision. 


Description 
The device (Fig 1) comprises a base, main body, 
eye support block, and a clamping unit. The base 
consists of a solid circular plate 11-4 cm in 
diameter, 2-5 cm thick, and weighing 0-7 kg. Its 
upper surface bears and antifriction disc and has 
a threaded hole in the centre, extending into the 
base plate. Into this hole fits the threaded shank 
of a locating pin. The cylindrical head of the 
latter forms a fixed spindle by which the main 
body is mounted on to the base plate and is 
allowed to rotate. 

The main body consists of a solid cylindrical 


base with a smooth surface. It is closed at the 
base except for a central aperture to fit over the 
locating pin. Projecting upwards from this base 
is an externally threaded, hollow cylinder, of a 
narrower diameter, defining a socket which 
houses the eye support block. À screw threaded 
radial hole extends into the base of the main 
body, from a point about 2 mm below its top 
edge, to receive a screw threaded locking pin. 
The locking pin has a head by which the pin may 
be rotated into engagement with the locating pin 
to lock the main body from rotation. 

The eye support is a solid cylindrical block, 
hollowed out at its upper end. It has an axially 
extending threaded hole for accommodating the 
optic nerve stump of the donor eye. There are 
two interchangeable eye support blocks — a 
longer one for infant donor eyes and a shorter for 
use with adult donor eyes. 

À threaded manipulating pin knurled at one 
end fits into the screw threaded hole in the eye 
support block and can be used to lift the latter 
out of the main body. When not in use, the 
manipulating pin can be stored in a blind storage 
hole at the side of the base plate. 

À clamping unit for clamping the donor eye 
placed on the eye support comprises a lower 
cylindrical clamping sleeve and an üpper 
clamping ring. The clamping sleeve is a hollow | 


Diagram of the eye hokder 
Figure1 Diagram of the eye holder. 








Figure 2 The device with an infant donor eve in situ. 


cylinder, knurled at the upper third of its outer 
surface. It is divided internally into two unequal 
compartments by an annular ledge, above and 
below which are screw threads. The lower and 
deeper threads meet the external threads on the 
cylindrical projection of the main body, while 
the upper and shallower threads co-operate with 
external threads on the skirt of the clamping 
ring. 

The latter is a broad ring with a central, 
circular aperture through which the cornea and a 
rim of sclera of the donor eye project as the 
clamping unit is screwed home on to the main 
body. 

Two interchangeable clamping rings are 
provided; one with a small central aperture for 
infant donor eyes and another with a larger 
aperture for use in obtaining corneoscleral 
buttons from adults, though the clamping ring 
intended for infants may also be used for adult 
donor eyes. The clamping unit acts as an intra- 
ocular pressure adjuster which applies increasing 
compression to the donor eye as the clamping 
unit is screwed on to the main body. 

A threaded thumbscrew fits into a threaded 
hole, half way up the side of the clamping sleeve, 
to lock the clamping unit to the main body 
projection. 

With the clamping ring and eye support block 
removed, a metal disc may be placed in the upper 
compartment of the clamping sleeve, on the 
annular ledge, to act as a platform for a silicone 
rubber block for supporting a corneoscleral 





Figure 3 Adult donor eye in situ. Note replaced clamping 
ring, and infant eye support block with manipulating pin. 
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Figure 4 


Adult donor eye supported in the infant block. 


button to be punched out from the endothelial 
side of the button. 


Mode of use 


To prepare a corneoscleral button from an infant 
donor eye for storage 

The main body, the infant eye support block, 
and the clamping sleeve are assembled on the 
base plate and the main body locked against 
rotation by the locking pin. The donor eye is 
cleansed and placed on the eye support with the 
optic nerve stump extending into the hole in the 
eye support block. The clamping ring is then 
screwed home and, provided the clamping sleeve 
has not engaged more than about half of the 
threads on the main body projection, the 
clamping ring will still be clear of the surface of 
the cornea. 

By carefully screwing the clamping unit home 
clockwise with the thumbscrew, the cornea and a 
generous rim of sclera will present through the 
aperture in the clamping ring (Fig 2). When a 
suitable pressure is judged to have been reached, 
the thumbscrew is tightened to lock the clamping 
unit to the main body projection, and the locking 
pin is released. Rotating the assembly by the 
locking pin, with the eye engaged by a sharp 
blade in a holder, allows a simple and atraumatic 
incision to be made into the suprachoroidal 





Figure 5S Set-up for punching a penetrating donor disc from 
the endothelial surface, 
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Figure 6 Right eye: hand held for corneoscleral button excision. Note multiple endothelial 


space. Excision of the corneoscleral button is 
completed with a corneal scissors and the ciliary 
body attachments gently separated from the 
scleral spur. 


Removal of a corneoscleral button from the adult 
donor eye 

To remove a corneoscleral button from an adult 
donor eye the same procedure is followed as for 
the infant donor eye except that the shorter eye 
support block and clamping ring with the larger 
aperture are used (Fig 3). The infant eye support 
block may, however, be used for adult eyes, 
provided the clamping sleeve has not engaged 
more than two-thirds of the threads on the main 
body projection (Fig 4). If the clamping ring 
cannot be screwed home over the donor eye, the 
clamping sleeve may be unscrewed slightly to 
clear the surface of the cornea. The clamping 
ring is then screwed home. Which clamping ring 
is used for the adult donor eye depends on how 
large a corneoscleral button is required. The 
clamping ring with the larger aperture cannot, 
however, be used for the infant donor eye. 


To cut a penetrating or lamellar disc from a donor eye 
The donor eye is placed in the same assembly as 
for obtaining a corneoscleral button. A forceps is 
used to centre the donor eye on the central axis of 
rotation, and, when a suitable tension for 
trepanation or lamellar dissection is judged to 








striae and numerous isolated damaged or dead cells with dark blue staining of the nuclei. (Fanus 
green/alizarin red S stains, X 50.) 


Nartey 


have been reached, the thumbscrew is tightened. 

Lamellar dissection or trephination can then 
be carried out in the conventional manner at a 
constant pressure. After the anterior chamber 
has been entered, if the trephine is incomplete it 
may then be completed with a suitable sharp 
blade or scissors.” The clamping unit and the 
main body can be rotated as a single unit during 
the procedure by means of the released locking 


pin. 


Punching a penetrating donor disc from the 
endothelial surface 

The main body and the clamping sleeve are 
assembled on the base plate without the eye 
support block and clamping ring, and the main 
body locked against rotation with the locking 
pin. The clamping sleeve is screwed home to the 
fullest extent on the main body projection and 
the thumbscrew tightened. The metal support 
disc is then placed in the upper compartment of 
the clamping sleeve so as to rest on the annular 
ledge. A silicone rubber block with a concave 
upper surface is then rested on the metal disc. 
The corneoscleral button is centred on the 
silicone block, endothelial surface uppermost 
(Fig 5), and punched out with a hand held 
trephine. 


Case report 

To show the value of the device in minimising 
stria formation in comparison with the hand held 
technique of corneal excision, a pair of donor 
eyes from a 3-week old baby was used as an 
example. The cause of death was respiratory 
failure, and the globes were enucleated 12 h post 
mortem after storage at 4°C. The ocular history 
was normal for both eyes. 

Each eye was examined 2 h after enucleation 
with the slit-lamp and the wide field specular 
microscope (the Pocklington, Keeler/Konan), 
particularly for striae and folds, before corneo- 
scleral button excision, but none were found 
except for a haze of corneal oedema. Both eyes 
were rinsed in 0:9% normal saline and the 
conjunctiva was removed. The right eye was 
wrapped in gauze and hand held for corneoscleral 
button excision by the recommended standard 
technique." Some difficulty was encountered 
during initial incision into the suprachoroidal 
space and separation of the ciliary body from the 
scleral spur. This resulted in distortion of the 
cornea. There was no loss of the anterior chamber 
(AC). 

The corneoscleral button was placed endo- 
thelial surface uppermost on a Teflon plate with 
a concave surface and stained immediately with 
Janus green and then with alizarin red S as 
described by van Delft and colleagues" and 
Taylor and Hunt." Light microscopy and photo- 
graphy were performed on the button to evaluate 
the type and extent of endothelial damage. 

The fellow eye (left) was supported in the new 
device and excised by the recommended 
technique." There was no loss of the AC. 
Removal of the corneoscleral disc was relatively 
easy, as both hands were free to carry out the 
procedure with minimal distortion to the cornea. 
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Figure7 Left eye: 
supported in new device for 
corneoscleral button 
excision, Endothelial striae 
are absent. Staining of the 
intercellular borders with 
alizarin red S shows the 
mosaic pattern of normal 
cells. Few tsolated damaged 
cells are present. (Janus 
green/alizarin red S stains, 
x 50.) 
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The left button was similarly stained, examined, 
and photographed. 

Light microscopy of the right button revealed 
muluple parallel lines of endothelial cells with 
darkly stained nuclei (Fig 6). In addition, there 
were areas of normal appearing endothelium 
interspersed with numerous isolated cells with 
darkly stained nuclei. Higher magnification 
showed that these lines corresponded to areas of 
endothelial cell damage or death as described 
elsewhere.’ The left button showed large areas of 
intact endothelium outlined by alizarin red S and 
fewer isolated cells with darkly stained nuclei, 
but there were no striae (Fig 7). 


Discussion 

A number of surgeons do not transplant tissue 
from donors less than 3 years of age because of 
handling difficulties and the rapid change in 
corneal power during infancy, which decreases 
predictability.’ Nevertheless, others use infant 
donor corneas for transplantation in aphakic 
patients.** 

Damage to the endothelium during excision of 
corneoscleral buttons from infant donor eyes for 
storage and their subsequent use for transplanta- 
tion has been quantified and discussed else- 
where.’ If the use of tissue from such donors for 


“transplants is to be encouraged, it would be 


desirable to have the appropriate instruments for 
their handling in order to protect the endothelium 


from risk of damage. To this end, the author has 
devised an eye holder suitable for infant donors 
which leaves both hands free for the excision 
procedure in a controlled manner and allows 
better management of complications which may 
arise. It is believed that this innovation is an 
advance. The device is simple to use and has the 
added advantage that it can be used for adult 
donor eyes and corneal transplant procedures. 

A comparative discussion of currently avail- 
able eye stands is beyond the scope of this article. 
However, it is worth noting that the design of the 
device described here incorporates ideas from 
the Steele-Pierse eye stand,' which is widely 
used, and provides good support for a wide range 
of donor eyes. 

Janus green gives a more pronounced staining 
result and better contrast between non-vital and 
vital cells than trypan blue.” The demarcation of 
non-vital from vital cell is further improved by 
counterstaining with alizarin red S. Thus Janus 
green can replace trypan blue in combined 
trypan blue/alizarin red S staining as shown by 
van Delft et al.” 

Vital staining of the right cornea showed 
multiple striae at the level of the endothelium but 
none in the fellow cornea. It is tempting to 
conclude that the striae in the right cornea were 
the result of the handling difficulties encountered 
in the hand held excision technique. However, 
since no striae or folds were found at slit-lamp 
and specular microscopy, of both eyes, before 
corneoscleral button excision, it is reasonable to 
assume that indeed this is the case. 

Although no striae were found in the left 
cornea, some stria formation is inevitable, even 
with the best technique.’ * Care should therefore 
be taken during corneal excision to preserve the 
maximum number of viable endothelial cells for 
transplantation. 


I thank Mr Arthur D McG Steele for helpful suggestions and for 
reading the manuscript; Duncan Stamp and Paul Johnson for 
technical assistance; and Paul Grogan for the photographic 
processing. I am also grateful to Dr Emil Sherrard for encourage- 
ment. 
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Abstract 

Automated refraction with the Canon RK-1 
Autoref keratometer was evaluated in 85 eyes 
of 85 patients witli an anterior chamber intra- 
ocular lens implant and a best corrected visual 
acuity of at least 6/12. Autorefraction readings 
were obtained in 80 (94%) of these eyes. The 
agreement between autorefraction and clinical 
refraction data was 89% for spherical equival- 
ence <0-51 dioptres (D), 91% for sphere power 
<0-51 D, 82% for cylinder power <0-51 D, and 
91% for cylinder axis <11°. Autorefraction 
provides acceptably accurate postoperative 
refraction values in anterior chamber pseudo- 
phakia. 


Autorefractors (ARs) are being increasingly used 
in busy ophthalmology clinics because they can 
be operated by a nurse or technician,' are much 
quicker than manual refraction,'? and are highly 
esteemed by most patients.’ Objective auto- 
refraction can provide reliable and valid prelimi- 
nary refraction data,"" especially in subjects 


_ who do not possess ‘true’ accommodation due to 


aphakia,” ? pseudophakia," or cycloplegia.! ? " !$ 

Intraocular lenses (IOLs) can interfere with 
the accuracy of objective ARs!? * " by scattering 
the measuring infrared beam and increasing 
"noise'. ^" Modern ARs overcome this problem 
by providing an ‘IOL setting’ which improves 
the signal-to-noise ratio in the recording system 
while refracting pseudophakes. We evaluated 
the use of one such instrument, the Canon RK-1 
Autoref keratometer, in patients with posterior 
chamber IOLs and found it to be acceptably 
accurate.” In this paper we report on the use of 
the same AR in patients with anterior chamber 
IOLs. 


Patients and methods 


INSTRUMENT 

The Canon RK-1 Autorefkeratometer combines 
both automated refraction and keratometry in 
one instrument. The optical principle on which it 
operates, its capacity to refract, special facilities 
possessed, and the method used to measure 
refraction with this instrument have been 
detailed in a previous communication." 


PATIENTS AND EYES 

This study was carried out on patients who had 
undergone anterior chamber IOL implantation 
in one or both eyes. Of the 102 such patients seen 
consecutively in the eye clinic 99 had unilateral 
anterior chamber IOLs and three were bilateral. 
For the purposes of this study we included only 


the right eyes of the patients ‘with bilateral 
anterior chamber IOLs, giving us 102 eyes of 102 
patients. Seventeen eyes were excluded because 
they did not attain a best corrected visual acuity 
of at least 6/12. Of the remaining 85 eyes studied, 
valid AR values could not be obtained owing to 
various causes in five eyes, leaving 80 eyes of 80 
patients for analysis. 


METHODS 

All the refractions, clinical as well as on the 
autorefractor, were carried out without the use of 
mydriatics. Clinical refraction, streak retino- 
scopy followed by subjective verification, was 
carried out by two of the authors (PSR, KM) to 
achieve the best possible visual acuity. Auto- 
refraction was performed to obtain a series of 
three readings by a different examiner (AEL). 
The ‘standard’ refractive value in the AR print- 
out data (categorised into reliable and less reli- 
able data) was then compared with the result of 
clinical refraction for degree of agreement. 


STATISTICAL ANALYSIS 

The statistical significance of the difference 
between the less reliable (indicated by the 
‘reliability mark’) and reliable autorefractive 
data was evaluated using two tests: (1) y? test 
on the number of eyes in the two groups within 
0:51 D of spherical equivalence, spherical 
power, or cylindrical power and within 11° in 
cylindrical axis as determined by clinical refrac- 
tion; and (2) standard error of the difference 
between means on the mean difference in the 
various refractive components between auto- 
mated and conventional refraction. 


Results 
Of the 85 eyes (85 patients) with anterior 
chamber IOLs which were eligible for the study 
valid autorefractive data could not be obtained in 
five eyes. The reasons included inability to keep 
the eyes focused on the target, (two eyes), 
cylinder value outside the range of the AR, 
uncontrolled blinking, and inability to extend 
the neck (one eye each). Clinical refraction of the 
eye whose cylinder value could not be estimated 
by the AR revealed a cylinder power of 4-5:0 D. 
The percentage agreement between auto- 


refraction: and clinical refractive data with 


respect to the various refractive components is 
shown in Table 1. 89% of the autorefraction 
values were within 0-51 D of spherical equival- 
ence, 91% were within 0-51 D of spherical power 
and 11° of cylindrical axis, and 82% were within 
0-51 D of cylinder power. The percentage agree- 


, ment between the AR and clinical refractive data 
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Tablel Degree o neniam between autorefractive and 





clinical refractive data of various refractive components 
Autorefractor reading: no. (%) 

Reliable Less reliable — Total 
Refractive component — (n-:57) (nz:23) (n=80) 
Spherical equivalent 
+025 D 35 end 14 (6196 49 (6196) 
i0:50D 53 (9396 18 (7896 71 e 
il 00D 56 (9896) 21 (9196 77 (9796 
Sphere power , 
+025 . 44 (77%) 14 (61* 58 (7396) 
+050 D 56 (98%) 16 tola 72 oe : 
+1-00D 57 (100%) 21 (9196 78 A 
Cylind 
+025 D 37 Sten 8 (35%) 45 (56% 
0-50 D 48 (84% 18 px 66 (8296 
+1-00D 55 (96% 20 (87% 75 (93% 
Cylinder axis 
is? 43 (7596) 17 (74% 60 (7596 
i10 53 (9396) 20 tm) 73 (S00 
210 2 e 2 1) 4 10 
*NC 2 (4% 1 (4% 3 (496 





n—Number of eyes (patients). 
*No cylinder in one of the methods of refraction. 


in the reliable and less reliable autorefractive 
data groups were compared by the y? test. There 
was no statistically significant difference 
between the two AR groups in spherical equival- 
ence (p»0:05), cylinder power (p>0-5) or 
cylinder axis (p>0-3), but there was a significant 
difference in sphere power (p«:0-005). 

Autorefraction indicated a cylinder power in 
three eyes (one in the reliable group and two in 
the less reliable group) where none was found on 
clinical testing. The cylinder powers, in dioptres 
(‘plus’), were 0-37, 0-5, and 0-75 respectively. 

The mean differences between autorefraction 
and clinical refraction in spherical equivalence, 
sphere power, cylinder power, and cylinder axis 
are shown in Table 2. Spherical equivalence and 
the cylindrical power were both more myopic or 
less hypermetropic on the AR compared with 
conventional refraction unlike the sphere power, 
which was more hypermetropic or less myopic. 
The mean difference in cylinder axis was 4-2? 
(SD 5-25). 

Autorefractive data were categorised into reli- 
able and less reliable values. The differences 
between mean reliable AR values and clinical 
refraction data were computed and compared 
with values derived in a similar fashion for less 
reliable data. Using the standard error of the 
difference between the means to assess statistical 
significance, we found no difference between the 
two groups in spherical equivalence (p>0-4), 
sphere power (p>0:2), cylinder power (p>0-4), 
and cylinder axis (p>0°6). 


Table2 Mean difference and standard deviations (SD) 
between autorefraction and clinical refraction 


Autorefractor reading*: mean (SD) 

Reliable Less reliable Total 
Refractive component (n=57) (n=23) (n=80) 
Spherical equivalent 

D —0-05(0-27) 0-05 (0-68) —0-01 [ec 

Sphere power (D) 0-00 vem 0-14(0-55) 0-04 (0-35 
Cylinder power (D) — —0-04 (0-44) —0:14(0:55) —0-02 (0-48 
Cylinder axis (degrees) 4-1(5:7) 4-6 (5-0) 4:2 (5-2) 
n=Number of eyes (patients). 


*The minus (—) sign indicates more myopia or less hypermetropia 
on the autorefractor than by clinical refraction. 
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Discussion 

Extracapsular cataract extraction followed by 
posterior chamber IOL implantation is the 
current method of choice in the visual rehabilita- 
tion of cataract patients. Anterior chamber IOL 
implantation is still indicated as a primary pro- 
cedure where posterior chamber IOL implanta- 
tion is not possible owing to extensive rupture of 
the posterior capsule or zonular dehiscence. 
Secondary implantation in aphakia is usually 
performed using an anterior chamber IOL. With 
preoperative ocular biometry the desired post- 
operative refraction can be achieved by the 
surgeon in a significant number of pseudophakic 
eyes." However, ocular refraction will continue 
to play an important role in the postoperative 
evaluation of pseudophakic eyes not only for 
optimising visual acuity but also for managing 
postoperative astigmatism. 

An autorefractometer which can be operated 
by the nursing staff to provide accurate refrac- 
tion values in pseudophakes will result in an 
appreciable saving of the clinician’s time. Pre- 
vious reports on autorefraction in pseudophakic 
eyes have not been adequately comprehensive! 
or have dealt exclusively with posterior chamber 
pseudophakes.'* Rassow and Wesemann! classi- 
fied results as good, bad, or instrument failure in 
terms of the visual acuity achieved with the 
autorefractor reading compared with subjective 
refraction. Wood" found that IOLs accounted - 
for a significant number of unobtainable or 
rejected AR measurements. Dufier et al" studied 
a general clinic population which included 
normal, aphakic and pseudophakic eyes but 
pseudophakes were not separately analysed. 

In this study of anterior chamber IOLs the 
various autorefractive data in pseudophakic eyes 
were all acceptably accurate especially as pre- 


liminary refraction. Subjective verification of the 


result was essential before final prescription. A 
similar outcome with the AR has been reported 
in posterior chamber pseudophakes' and adults 
and children under cycloplegia.5'$ In compari- 
son manifest autorefraction in normal subjects 
has yielded poorer results for spherical equival- 
ence with percentage agreement with clinical 
refraction being as low as 41%.” This is probably 
because the inbuilt autofogging mechanism in 
the AR fails to neutralise adequately the patients' 
accommodation, producing significant instru- 
ment myopia.5!$ This phenomenon does not 
affect aphakes or pseudophakes who lack ‘true’ 
accommodation," accounting for autorefraction 
results which are superior to those observed in 
subjects with intact accommodation. ? *0 12 1415 

Although differential analysis of the reliable 
and less reliable AR reading showed a statistic- 
ally significant difference between the two 
groups in sphere power, this was not clinically 
important,^? as the autorefractive data were 
considered as preliminary results needing sub- 
Jective verification. 

It is not only the accuracy of the autorefraction 
measurements that is important but also the 
percentage of a given number of eyes that can be 


measured with an AR. AR readings were either 


invalid or not obtaindble in 696 (five out of 85) of 
the eyes studied where conventional refraction 
was possible. This is lower than the 25%" and 


60%* mentioned in previous studies on auto- 
refraction, which have included pseudophakic 
“eyes, but is in agreement with our study of 
posterior chamber IOLs.* 

A single eye could not be measured by the AR | 
because the cylinder value was supposedly out- 
side its specified range. On clinical refraction tbe 
cylinder power in this eye was +5 D. The 
cylindrical power determined clinically was less 
than that indicated objectively by autorefraction, 
possibly because the patient with this eye had 
difficulty in accepting subjectively the high 
cylindrical correction. Three of the study eyes 
which had a cylinder power on the AR did not 
need it on subjective verification. Previous 
reports’ * have pointed out that cylinder values 
obtained on the AR were often clinically 
insignificant. 

The clinical impression gained during this 
evaluation was that autorefraction was both 
quick and easy to perform. Although this pro- 
cedure was not timed and compared with con- 
_ ventional refraction, a saving in the clinician’s 
time of four minutes per eye has been reported in 
a clinic setting.? The results of this evaluation of 
the Canon RK-1 Autoref keratometer in refract- 
ing anterior chamber pseudophakes were con- 
sistent with those of our previous study on 
posterior chamber pseudophakes.' 


We thank Miss Lisa Jones for secretarial assistance. 
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Taranaki 
Area Health Board 


New Plymouth, New Zealand 





Taranaki Area Health Board services a popula- 
tion of 110,000 people. Three general hospitals 
are located in the region. The Base hospital is 
located in New Plymouth, population of 46,000 
and the two smaller hospitals are at Stratford and 
Hawera with 35 minutes drive and one hour's 
drive respectively from New Plymouth. 


Taranaki is situated on the West Coast of the 
North Island of New Zealand. Not only does 
Taranaki offer a temperate, moist climate but it 
also offers an enjoyable relaxed lifestyle with 
excellent recreational facilities. New Plymouth 
has gained international acclaim for features 
such as its beautiful parks and reserves with 
Mount Taranaki being a prominent feature of 
our landscape. 


We currently are seeking applications for the fol- 
lowing position from suitably qualified medical 
practitioners. 


—— — OPHTHALMOLOGIST — —— 
Taranaki Base Hospital 


This is a five-tenths appointment based at 
Taranaki Base Hospital, New Plymouth. The 
successful applicant will join the present team of 
two visiting ophthalmologists, providing both in 
and out patient care to the community. 


A well equipped micro surgical facility, includ- 
ing virectomy has been established with a fully 
equipped surgical day care facility which is well 
utilised. Our facilities include Argon Laser Co- 
agulation and a full photographic service which 
has been developed to a high standard and 
includes purchase of a new fundus camera. 


Private ophthalmic surgery is well equipped in 
both the local Southern Cross hospital and in 
the local private practice. There are opportuni- 
ties available to expand into private practice. 
Continuing medical education forums are well 
established both locally and in the nearby major 
centres. 


For further information please contact: 
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Taranaki Area Health Board 
Private Bag 

New Plymouth 

New Zealand 

Phone (64) 67 75434 ext. 8857 
Fax (64) 67 89089 
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One school of thought considers 
Propine and pilocarpine to be equivalent in the 
concomitant therapy" equation. 

They are anything but. 

Propine is non miotic. It will not cause the 
inconvenience frequently associated with miosis. 

Propines b.d. dosage is also simpler than 
the typical daily regimen of q.d.s. pilocarpine. 
This offers improved compliance. 

All this adds up to a strong case for 
choosing Propine in place of pilocarpine. After 
all, why add in miosis when you can add in 
Propine instead? 
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of new methods, and for the 
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modern eye surgery. These basic principles inspire a 
understanding of different technical approaches, for t 
management of unusual situations. 


cific surgical methods in that it 
will especially help the beginning 
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shows not what to do, but How to do it. The novel h 
surgeon. 


The second English edition has been completely revise 
the enormous developments in eye surgery during th 
All chapters have been rewritten, and there are new ins 
corneal suturing, trephination and iris reconstruction. $ 
chapters have been added covering space tactical probl 
solutions, the basics of hydraulic systems and viscosurgi 
ples. Extracapsular cataract surgery and phacoemulsificat ion: 
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Abstract 

Ocular complications of leprosy patients often 
develop insidiously and with few if any symp- 
toms. This study involves measurement of the 
pupil cycle time (PCT) to evaluate the auto- 
nomic nerve system of the iris to determine the 
presence of subclinical intraocular involve- 
ment. The study included 19 lepromatous 
(LL), 19 borderline lepromatous (BL), and five 
borderline tuberculoid (BT) leprosy patients 
and involved 83 eyes. The control group 
included 25 healthy volunteers, 10 patients 
with pulmonary tuberculosis and eight with 
Duhring disease. The PCT was measured in 
these groups. In all leprosy groups included in 
the study the PCT was higher than in the 
control groups. Moreover, the PCT of the 
leprosy patients without any intraocular 
involvement was higher than in the controls. 
These results show that in the ophthalmic 
examination of leprosy patients without any 
symptoms the fact that autonomic nerve system 
of the eye is affected by the leprosy can often 
be determined by measuring the PCT. 


Leprosy is a chronic infectious disease primarily 
affecting the peripheral nervous system and 
secondarily involving the skin, the mucosa of the 
mouth and upper respiratory tract, the reti- 
culoendothelial system, eyes, bones, and testes.” 
It is caused by Mycobacterium leprae and has been 
estimated to affect 10 to 15 million people 
throughout the world." In endemic regions a 
high proportion of the population come into 
contact with the bacillus, though 95% of these 
have a normal immune response and therefore do 
not develop leprosy. Of the remaining 5% some 
cannont mount any response to the bacteria and 
so develop lepromatous leprosy (LL). Others 
develop a hypersensitivity reaction similar to 
that found in tuberculosis, which is therefore 
called tuberculoid leprosy (TT)? These are two 
polar forms of the disease, but a full classification 
of the disease, put forward by Ridley and 
Jopling,‘ includes intermediate forms of leprosy 
with characteristics of both groups. These are 
borderline lepromatous leprosy (BL), mid- 
borderline leprosy (BB), and borderline tuber- 
culoid leprosy (BT). 

Most authors would agree that the eye is 
frequently involved in leprosy, but actual figures 
vary enormously, from 1% to 100%,’ The reasons 
for these large differences relate either to 
patterns and features of the disease and its 
distribution or to the protocol of the studies 
carried out.’ 

Transmission to the eye is generally thought to 
be by blood borne infection during a period 
when organisms are free in the bloodstream, but 


this is not entirely certain. For instance, the 
mycobacteria may reach the eye from the skin of 
the lids, the meibomian glands, or even from the 
nose via the lacrimal drainage system." 

Mycobacterium leprae probably begin to 
multiply in the ciliary body, which is richly 
supplied with blood vessels. They then spread 
into neighbouring structures such as the iris and 
cornea by direct extension or along nerve fibres 
and blood vessels. The bacillus causes destruction 
of some of the nerve tissue in the ciliary body and 
iris along with iridocyclitis as a result of its 
antigenic effect. In the long term, neurotrophic 
iritis, acute and chronic lepromatous irido- 
cyclitis, and the complications following them 
are the causes of the patients’ becoming blind.” 

It has generally been accepted that among 
leprosy patients intraocular involvement occurs 
often in cases of lepromatous leprosy, less often 
in borderline lepromatous leprosy, and never in 
tuberculoid leprosy. Most authors also agree that 
it is uncommon to see intraocular signs in the 
first four or five years of the disease. However, if 
patents with the multibacillary disease remain 
untreated, an estimated 5096 will develop visible 
eye lesions by the end of the first decade." 

ffytche’ stated that early involvement of the 
autonomic nerves in the lepromatous iris, with 
their eventual destruction, and the late effects of 
neuroparalysis, include the slow atrophy of the 
iris muscle and associated chronic low-grade 
inflammatory changes. He also stated that in the 
early stages of lepromatous leprosy identification 
of autonomic involvement could lead to therapy 
designed to prevent dilator atrophy, with its 
complication of persistent miosis. 

Swift and Bauschard" have reported 11 cases 
of autonomic denervation hypersensistivity 
among 20 leprosy patents. However, to our 
knowledge there have been no reports of any 
testing or measurement methods to quantify 
subclinical intraocular involvement. 

The purpose of this communication is to 
introduce a method which might be used in 
diagnosis. A thin slit-lamp beam illuminating the 
pupil margin produces clearly visible pupil 
oscillations. These oscillations can be timed with 
a stopwatch, thus producing a measurement of 
the ‘edge-light pupil cycle time’. The pupil cycle 
time is remarkably stable in various testing 
situations and is repeatable. When the optic 
nerve is normal, the pupil cycle time is dependent 
on the innervation and integrity of the iris 
muscle. This study involves measurement of 
pupil cycle time (PCT) to evaluate the autonomic 
nerve system of the iris to determine the presence 
of subclinical intraocular involvement. Besides 
the leprosy patients we measured the PCT of 
pulmonary tuberculosis patients taking isoniazid 
and rifampicin and patients with Duhring disease 


taking dapsone as control groups. We also 
' measured the PCT of healthy volunteers. 


Patients and methods 

This study included 19 patients with lepromatous 
leprosy (LL), 19 with borderline lepromatous 
leprosy (BL), and five with borderline tuber- 
culoid leprosy (BT) and involved 83 eyes. Three 
patients, two from the LL group and one from 
the BL group, each had one eye which was not 
included into the study (two were excised 
following trauma and one was phithisic as a result 
of globe perforation). The control group included 
25 healthy volunteers, 10 patients with pulmon- 
ary tuberculosis taking isoniazid and rifampicin, 
and eight Duhring disease patients with dapsone. 
The test was explained and informed consent 
was obtained. No patient after meeting the entry 
criteria refused to volunteer. 

The type of leprosy was diagnosed according 
to the Ridley-Jopling* classification on clinical, 
microbiological and histological basis. All sub- 
jects had normal optic nerve function as deter- 
mined by direct ophthalmoscopic examination, 
absence of an afferent pupillary defect, and 6/6 
best corrected acuity. Leprosy patients with 
active uveitis, posterior synechiae, or diffuse iris 
atrophy were not included in the study. 

Corneal sensitivity was measured with a 
Cochet-Bonnet aesthesiometer. Sensitivity was 
considered to be affected or reduced if two 


quadrants of the cornea showed more than 


10 mm of sensitivity reduction. Pupil cycle 
time was measured according to Miller and 
Thompson." The mean PCT of each pair of eyes 
was used in statistical analysis with the exception 
ofthree patients whose single eyes were included. 

The average age of the LL and BL patients 
was close to the average age of the control group 


Tablel Group characteristics 


No A i 
Leprosy patients 
Lepromatous leprosy (LL) 19 44:2 
Borderline lepromatous leprosy (BL) 19 44:2 
Borderline tuberculoid leprosy (BT) 5 11:6 
Total , T 43 100 
Healthy controls 25 
Pulmonary tuberculosis 10 
Duhring disease 8 
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39 (SD 11) and ranged from 22 to 61 years. The 
BT patients! average age was higher than the 
group as a whole, whereas the average age of the 
patients with Duhring disease and pulmonary 
tuberculosis was lower. When the duration of the 
diseases were investigated, the LL patients’ 


- disease duration was found to be on average 21 


(SD 11) years, of BL patients 17 (SD 9) years, 
and of BT patients 14 (SD 9) years. Various 
characteristics of these groups were shown in 
(Table 1). 

Treatment of 17 (39-696) of the leprosy patients 
ended at least three months prior to this study. 
Treatment of 26 (60-496) of the patients con- 
tinued during this study. Subjects from the 
healthy control group did not use any topical or 
systemic medicine. Pulmonary tuberculosis and 
patients with Duhring disease had treatment 
during the study. 

Statistical significance between population 


samples was determined by the two-tailed 


Student's t test, multiple regression analysis, 
Pearson's correlation coefficient, and analysis of 
variance. 


Results 

Intraocular involvement was found in 16 (37-296) 
patients, whereas 27 (62:896) patients had none. 
Decreased corneal sensitivity was found in 15 
(34-996) patients and normal sensitivity in the 
rest, that is, 28 (65-196). Prominent corneal 
nerves were noted in 14 (32-696) patients, corneal 
nerve beading in 10 (23-396) superficial punctate 


: keratitis in 5 (11-696) and a superior quandrants 


subepithelial corneal scar in 6 (1496). Chronic 
lepromatous iridocyclitis was found in 14 (32-696) 
patients, whereas no symptoms (that is, keratic 
precipitates, iris atrophy, iris pearl, or sequelae 
of posterior synechiae) in the rest 29 (67-496) 


Table2 Distribution of ocular findings in the different types of leprosy patients 


Lepromatous 
leprosy 
(n—19) 
No % 
Prominent corneal nerves 7 368 
Corneal nerve beading 6 31-6 
Corneal hyperaesthesia 8 421 
Superficial punctate keratitis 3 15:8 
Superior pug subepithelial corneal scar 5 263 
EN atrophy (mil 3 D H 
l " 
Chronic lepromatous iridocyclitis 10 52:6 


Age(yr): dieas yr 
mean (SD) mean SD) No of eyes No of oe 
[range] [range] female(%) — male (%) 
37 (13) 21 (11 6 (31:6) 13 (68-4) 
[16—61] es 
41 (11) 7 (9) 2 (10-5) 17 (89-5) 
[25-74] [3-35] 
48 (9) 14 (9) 1 (20-0) 4 (80-0) 
[32-57] [1-25] 
39 (11 13 (52-0) 12 (48-0) 
[22-61] 
34 (9 4 (40-0) - 6(60.-0) 
19-51] 
(6) 3 (37-5) 5 (62:5) 
[21-38] 
Borderline Borderline 
lepromatous tuberculoid I 
leprosy (n—19) leprosy (n=5) (n=43) 
No % No % No % 
7 368 = 14 32-6 
4 21°0 - 10 23:3 
7 368 - 15 34-9 
2 105 - S 116 
1 $3 — 6 140 
3 158 - 6 140 
1 $3 - 3 70 
4 21:0 - 14 32:6 
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47 
Table3 Types of leprosy and comparison of pupil cycle times 
Lepromatous leprosy Borderline lepromatous leprosy Borderline tuberculoid leprosy Total 
No of _ mets) No of por. No of poor ow No of 
time time patients time patients 
%) (ms) Value l %) (ms) V (%) - (ms) Value (%) 
Multidrug k 
Yes 13 o 1012 oy <0-001 13 oro 936 (119 * «0-001 0 i - 26 Oe 
No 6(31- 961(89)  <0-001 6(31- .1016(119) <0-001 5 (100) 915 (145) <0-001 17 (39-6) 
Intraocular involvement 7 
Yes 9 Hp , 1086(282) «0-001 7 (36:8 1038(181) — «0-001 0 m 16 (37:2 
No 10 6: 919 20) <0-001 12 (a 924 (32 «0-001 5 te 915 Oe <0-001 27 en 
T 19 (44-2) 1007(218) <0-00) 19 (44-2 957(153) <0-001 5 (11-6) 915 (145 «0-001 43 (100) 





* Dapsone+rifampicin+clofazimine or prothianamide. 


patients. The distribution of ocular findings is 


shown in Table 2. 

‘When pupil cycle time was studied, the healthy 
control group had an average PCT value of 820 
(47) ms (mean and SD). Pulmonary tuberculosis 
and Duhring disease patients had average PCT 
values of 831 (37) ms and 828 (33) ms, respec- 


tively.. LL patients had an average PCT value of 


1007 (218) ms, BL patients had an average PCT 
value of 957 (153) ms, and BT patients had an 
average PCT value of 915 (145) ms (Table 3). 

The effect of age on PCT was tested in the 
healthy control group, the pulmonary tuber- 
culosis patients, and the Duhring disease patients 
was not significant. Nor did age affect the PCT 
in LL, BL, and BT patients. The effects of the 
duration of the disease versus PCT was found to 
be insignificant for LL and BL groups, but for 
the BT group some dependency was evident 
(r—0-667, p<0-02).. The PCT of patients with 
pulmonary tuberculosis and Duhring disease 
was not significantly different from that of the 
healthy control group. Finally, the PCT of all 
leprosy groups versus healthy controls showed a 
significant difference (p« 0-001). 


LL patients with intraocular involvement had | 


an average PCT value of 1086 (282) ms. BL 
patients with intraocular involvement had an 
average PCT value of 1038 (181) ms. The average 
PCT values of 919 (86) ms and 924 (132) ms were 
measured in the LL patients without any intra- 
ócular involvement and BL patients without any 
intraocular involvement, respectively. Although 
the last two PCT values were lower than the ones 
including patients with intraocular involvement, 
the difference between them and the PCT in the 
healthy control group was still statistically signi- 
ficant (p«:0:001) (Table 3). 

Also studied was the PCT difference between 
two eyes of all the subjects, It was 30 (13) ms 
when healthy control group subjects were 
studied, 40 (12) ms when it involved pulmonary 
tuberculosis group patients, and 36 (11) ms when 
Duhring disease patients were studied. These 


Table4. Comparison of the mean differences between cycle times of the fast and sloto eye of a 
par 3 





Mean difference between cycle times of the 
fast and slow eye of a pair (SD) ms 
Disease . 
groups ncs Oe P 
romatous leprosy n=17 94 (63 30(13 «0-001 
rur ain tous leprosy n=18 70 (60 E «0-001 
Borderline tu oid n=5 83 (66) 30 (13) <0-001 
Pulmonary tuberculosis n= 10 40 2003 *05 
n= 36 (11 30 (13) 0-05 








numbers did not differ significantly (p>0-05). : 
However, when the PCT difference between two- 
eyes was measured among LL, BL, and BT 
patients very different values were obtained in 
comparison with the control group, namely 94 
(63) ms, 70 (60) ms, and 83 (66) ms, respectively. 
Comparison of these values with the PCT 
difference between the eyes in the controls shows 
a significant difference (p<0-001) (Table 4). 

Leprosy patients were divided into two 
groups, (1) continuing treatment, (2) no treat- 
ment (after treatment). In the first group the 
average PCT value of LL patients was 1012 (248) 
ms and of BL patients 936 (159) ms. In the 
second group the average PCT value of LL 
patients was 961 (89) ms, of BL patients 1016 
(119) ms, and of BT patients 915 (145) ms. When 
these values were compared with the PCT value 
of the control group, it was found that the 
difference was statistically significant (p« 0-001) 
and not due to the treatment (Table 3). 


Discussion 

In this study pupil cycle time of the healthy 
control group was determined to be 820 (SD 47) 
ms. Lepore and coworkers" reported the PCT of 
a control group as 801:9 (SEM 8-9) ms. Miller 
and Thompson! measured PCT of a control 
group as 822 (69) ms (mean and SD), and 
Campbell and Whiteside” as 870 (170) ms. In the 
present study the PCT difference between the 
eyes of the subjects from the control group was 
measured as 30 (13) ms whereas Miller and 
Thompson reported the PCT difference between 
the eyes as 30 (36) ms.” 

In all three leprosy groups included in. this 
study the PCT was higher than in the control 
group. Moreover, the PCT ofthe leprosy patients 
without any intraocular involvement was higher 
than in the control group. These results show 
that in the ophthalmic examination of leprosy 
patients without any symptoms such as keratic 
precipitates, posterior synechiae, sequelae of 
posterior synechiae, iris atrophy, iris pearl, etc, 
the fact that the autonomic nerve system of the 
eye suffers from the leprosy can often be deter- 
mined by measuring the PCT. 

An affected autonomic nerve system indicates 
the presence of Mycobacterium leprae in the eye. 
After the bacillus reaches the eye uveitic reactions 
will start, which may lead to blindness. Malaty 
and coworkers’ studied 70 nine-banded 
armadillos with leprosy and found that involve- 
ment of the ciliary body was 96%, conjunctiva 
68%, iris 64%, cornea 44%, and choroidea 30%. 


Leprosy causes various degrees of post- 
ganglionic autonomic denervation. Using this 


fact Swift and Bauchard” tried to detect auto- 
‘nomic denervation hypersensitivity among 
leprosy patients. They showed the presence 
of denervation hypersensitivity using 
L-epinepbrine 0:1% in 11 of the 20 leprosy 
patients. They reported that there was no obvious 
symptom for the 11 subjects with hyper- 
sensitivity; and 8 of the 9 subjects without any 
hypersensitivity. showed symptoms of eye 
involvement. In other words, Swift and Bauchard 


found very few patients without any eye involve- . 


ment as a result of leprosy. The fact that there 
was no denervation hypersensitivity among 
leprosy patients with eye involvement can be 
explained by difficulty of penetration of 
.L-epinephrine through the intact cornea. The 
photographic determination of autonomic de- 
neérvation hypersensitivity using L-epinephrine 
drops is a difficult method which requires large 


groups of subjects and extreme care in applica- : 


tion. 

The PCT therefore offers siete; fast, 
quantitiative measurements with a high degree 
of repeàtability. And since the PCT can be 
measured at regular intervals it will probably 
give information about the autonomic nervous 
system and integrity of the iris along with a 
warning about the uveitic reactions. An increased 
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PCT distinguishes the patients with intraocular 
involvement from the rest of the group. In tbis 
way ophthalmologists can perform more fre- 
quent examinations of patients at risk and avert 
complications resulting from the insidious 
uveitic reactions. 
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INSTITUTE OF OPHTHALMOLOGY 
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LASERS IN OPHTHALMOLOGY COURSE 
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This three-day course is designed as a practical course on laser applications in ophthalmology giving 
comprehensive review of the current state of the art and future developments in this field. 


The course covers topics which include the way lasers work, their applications, safety and current 
clinical use in anterior and posterior segment and retinal disorders, plus their effects and possible 
complications. The use of various lasers such as YAG, Excimer; Diode and other cutting lasers are 
also covered extensively. 


The course is suitable for consultant ophthalmologists, senior registrars in ophthalmology and 
ophthalmologists from overseas with equivalent qualifications and experience. 


Course fee: £285 (to include refreshments) 
Payment should be made by Sterling Bank Draft on UK Bank 
Further details can be obtained from: 
The Courses Officer, . 
Institute of Ophthalmology, 17-25 Cayton Street, London EC1V 9AT 
| Telephone: 071-387 9621 — Fax: 071-490 8971 
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Electrophysiology and colour perimetry in dominant 


infantile optic atrophy 
T A Berninger, W Jaeger, H Krastel 


Abstract 

A typical finding in dominant infantile optic 
atrophy (DIOA) is the variation of the pheno- 
typic expression of the DIOA gene even within 


one family. It is of special interest for genetic 


consultation to evaluate an examination 
method for detecting subclinically involved 
patients. Seven patients of two families were 
examined. Three of them had the typical 
symptoms of DIOA: reduced visual acuity, 
tritan defect, temporal pallor of both optic 
discs, and a relative central scotoma for white 
test spots. In visual evoked cortical potentials 
(VECP) the amplitudes were reduced, and in 
one patient the latencies were slightly delayed 
and two patients considerably so. The ampli- 
tude of the negative component of the PERG 
was markedly reduced, while the positive com- 
ponent was normal. In the remaining four 
family members normal retinal and cortical 
responses were recorded under standard con- 
ditions and visual fields and colour vision (FM 
100 hue) were also normal. However, static 
perimetry with blue test spots showed in two 
family members enlarged central scotomas, 
thus proving that they had subclinical DIOA. 


A tritan defect forms the decisive diagnostic clue 
to most cases of dominant infantile optic atrophy 
(DIOA).'* Francois’ and Verriest? found that 
the colour arrangement tests are particularly 
suitable for discovering such acquired tritan 
defects. In particular the desaturated Panel D15 
has proved to be successful in the early detection 
of tritan defects in dominant optic atrophy.’ 

These findings are inconsistent with Koeliner's 
rule that lesions of the receptor and bipolar 
retinal layers cause loss of blue-yellow sensitivity 
and that lesions of the ganglion cells and pre- 
geniculate pathways affect red-green." Histo- 
logical findings, however, identified the retinal 
ganglion cells as the site of primary damage in 
DIOA.’” Further, it is striking that the pheno- 
typic expression of the DIOA gene varies even 
within a family,’ ranging from severely 
affected patients who have both red-green and 
blue-yellow defects’ “ to those scarcely affected 
in whom not even a tritan defect can be observed. 
Visual fields tested in the usual clinical manner 
frequently show only mild abnormalities or at 
times appear normal." Even the optic nerve may 
show only questionable pallor or appear normal 
in some individuals." Krill er al” therefore 
recommended that an experienced ophthalmolo- 
gist should examine the optic nerve head so that 
subtle changes might also be detected. 

The aim of this study was the evaluation of 
methods for detecting subclinical involved 
patients with DIOA. 


Patients and methods 

Two families (family A: five members; family B: 
two members) were examined. We recorded the 
best corrected visual acuity and the results of slit- 
lamp  biomicroscopy,  Tübinger automatic 
perimetry (TAP) (family A), the Goldmann 
visual field test (family B), the Farnsworth- 
Munsell 100-hue test (A2, A3, A4, A5), the 
Panel D-15 desaturated test (A1, B1, B2), fundu- 
scopy, pattern reversal evoked cortical potentials 
(VECP), and pattern reversal electroretinogram 
(PERG) tests. 


VISUAL EVOKED CORTICAL POTENTIALS (VECP) 
The standard conditions for the VECP were as 
follows: Checkerboard pattern stimuli were 
generated on a black-and-white TV monitor. 
The field size of the screen subtended 14:5" by 
18-5? and the checks were 38 min of arc. The 
mean luminance was 30 cd/m' and the modula- 
tion depth was 0-97. The checks were temporally 
alternated at a modulation rate of four reversals/s 
(2 Hz). The active electrode was attached 2-3 cm 
above the inion. The right ear was earthed and 
the reference electrode fixed to the left ear. All 
VECP recordings were monocular. In some cases 
the mean luminance was reduced to 10 cd/m’ and 
the modulation depth to 0-2 (reduced contrast 
test). 


PATTERN ELECTRORETINOGRAM (PERG) 

Arden gold foil electrodes were used." The 
reference electrode was placed on the ipsilateral 
temple, thus minimising retinal and cortical 
contamination." "* The stimulus was provided 
by a checkerboard pattern reversal on a TV 
screen of 14-5? by 18°5°. The visual angle of each 
square was 50 min of arc, modulation depth 
0-97, reversing rate 4 rev/s (2 Hz). 

Retinal and cortical potentials were amplified 
by a Medelec AA6 with bandpass setting 0°16 
and 32 Hz and averaged by a Nicolet 1170. Four 
samples of 64 sweeps were used to obtain the 
final result. 


COLOUR VISUAL FIELD 

With the Tiibinger automatic perimeter (TAP)" 
white and blue test spots of 0-16" diameter were 
presented for 200 ms. Yellow adaptation (Schott 
OG 530 nm cutoff filter) was applied to isolate 
the activity of the blue system. Luminance 
distribution was adjusted to compensate for the 
loss of sensitivity towards the periphery (for 
details see Krastel er al^). A small foveal scotoma 
was obtained for normal subjects using blue test 
spots, which is due to the foveal tritanopia." 
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Figure 1 Visualevoked . 
cortical potentials are shown. 
Cae ate 

with high contrast and on 

right those with low contrast. 
Note that for high contrast 
all three family members of 


sv roe nent 
ECP (A2, A4, A5), while 


or low contrast two 
(A2, AS) have a slightly 
increased P100 latency 


patients (A2, A5) have 


normal positive and negative  - 


PERG components, while 
hardly any negative PERG 
component was recorded for 
the severely affected patients 
(A3, B1). 


P—VECP 


97% contrast 


A3 2096 contrast 


T5yuV 15 pV 


126ms 131ms 


COLOUR VISION 
Colour vision was tested by Farnsworth-Munsell 


100-hue, Panel D-15 desaturated test, tritano- 


maloscopy, and spectral increment thresholds. 


Results 


VISUAL EVOKED CORTICAL POTENTIALS 

The visual evoked potentials were only abnormal 
in the severely affected patient (A3, B1, B2) (Fig 
1). In BI and B2 a positive-negative-positive 
(PNP) complex was observed. In contrast, 
patient A3 had a broad positive deflection with 
only a slight delay of the P-100 latency. 


+ 


PATTERN ELECTRORETINOGRAM 

PERGs were obtained in all patients. Normal 
positive components were measured in all seven 
patients. The negative components of the 
patients Al, A2, A4, and AS were also in the 


normal range. However, a significantly reduced 


negative component was found in three other 
patients (A3, B1, B2) with definite DIOA. 


COLOUR VISUAL FIELD 

The visual fields of both members of family B 
were tested with a Goldmann perimeter. A 
central scotoma was found in both patients. All 


PERG 


si 


50ms 
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Figure 3 Normal static perimetry fields for white test spots is 
shown for patient (AS). 


members of family A were tested with the TAP. 
With the white test spot a central scotoma was 
observed only in patient A3. His father (A1) and 
his eldest sister (A4) also had a normal visual field 
for blue test spots, but the mother (A2) and the 
younger sister (A5) both had an enlarged central 
scotoma (Figs 3 and 4). 


COLOUR VISION 

Four patients (A2, A3, A4, A5) were tested with 
the Farnsworth Munsell 100-hue test and three 
(Al, Bl, B2) with the Panel D-15. Colour 
arrangement tests detected an obvious defect 
only in those patients (A3, B1, B2) who showed 
significant signs of the disease. However, we 
Observed one obligate and one possible carrier of 
the gene, who according to the conventional tests 
(visual acuity, colour arrangement, white peri- 
metry) seemed to be not involved. For reasons of 
colour perimetry (see Discussion) we regarded 
these.patients (A2, A5) as subclinically affected. 
The results of the tritanomalscopy and spectral 
sensitivity are published elsewhere.” 





7 mM Lll W 
Figure4 Static perimetry field for blue test spots is shown for 
patient (AS). A large central scotoma is present, while the 
visual field for white test spots was normal (see Fig 3). 


Electrophysiology and colour perimetry in dominant infantile optic atrophy 


Table! Patients examined by static perimetry and blue test targets 





VA Perimetry 

Pat Sex Age RE LE Optic disc F-100 White Blue 

Al M 74yr 10 1-0 Normal D-15 Normal Normal Normal 
A2 F 65yr 1-0 0-8 ?Temp.palor — 118(—180) Normal CS 

A3 M 37yr 03 0:3 AD. UE 504 (—108) CS CS 

A4 F 34yr YO 1-0 N . 24 (—108) Normal Normal 
AS F 30yr 1:0 1-0 ?Temp. pallor 88 (~92) CS CS 

BI M 42yr 032p 0:2p Temp. pallor Tritan CS — 

B2 M 18yr O3p 03p Temp. pallor Tritan CS — 





VA Visual acuity. CS=central scotoma. ?Temp. pallor=questionable temporal pallor. 


Discussion 

Theaim of this study was to find a diagnostic clue 
for detecting subclinical involvement in DIOA. 
We first studied severely affected patients to 
determine the precise changes in patients with 
DIOA. 


VISUAL EVOKED CORTICAL POTENTIALS 
Harding et al? and Crews and Harding" 
observed a positive-negative-positive (PNP) 
response (negativity around 100 ms) in most 
patients with DIOA. The characteristic PNP 
complex was more commonly seen with flash 
stimuli. It is not yet. clear whether this triphasic 
PNP response is generated by a negative replace- 
ment of the positive P100 (P2) component. We 
recorded the flash VECP only in one patient (B1) 
and did not find the PNP complex. However, 
using pattern reversal stimuli we observed the 
PNP complex in two patients (B1, B2), while in 
one patient (A3) a broad deflection with only a 
slight delay was found. The broad envelope of 
the response suggests that, while some neural 
elements have more or less retained their func- 
tion, others are more seriously affected. It should 
be remarked that the visual acuity was more 
impaired in the patients (B1, B2) in whom the 
amplitudes of VECP were more reduced and the 
PNP complex appeared. In patients with more 
severe visual impairment Kline and Glaser? 
recorded diminished amplitudes and prolonged 
latencies, consistent with neural conduction 
: defects. These observations support the idea that 
the PNP complex might be a marked delay of the 
P100 components of the VECP. A follow-up 
study may evaluate whether all our patients 
develop a PNP in parallel with their decreasing 
visual acuity. However, it has to be noted 
that the recording technique of Harding et al”? 
and Crews and Harding" is different from ours 
and that of Kline and Glaser,” which may also 
explain the different findings. 

It is believed that in DIOA contrast processing 
is particularly affected.* Since we observed 
normal P100 latency in all four family members 
using high modulation depth (0-97), we reduced 
the modulation: depth to 0:2 and the mean 
luminance to 10 cd/m’. We expected that this 
stimulus would be close to the threshold of the 
slightly altered ‘ganglion cells of the patients 
subclinically involved. However, the delay seen 


in two patients (A2, A5) was between 2 and 3. 


standard deviations of a normal mean value 


(Fig 1). | 


PATTERN ELECTRORETINOGRAM 
The PERG has at least two components: an early 


t 
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positive component which is not specific to 
changes in retinal distribution of contrast, 
followed by a negative wave showing spatial 
tuning across temporal frequency.” Recently 
Holder” observed that the positive component of 
the PERG is reduced in macula diseases while in 
optic nerve disease the negative component of 
the PERG is selectively decreased, and this has 
been confirmed.” DIOA is a clear-cut case of 
damage confined to the optic nerve, and our 
findings in the patients A3, Bl, and B2 thus 
strengthen the claim that. the negative PERG 
component is affected in optic nerve defects. 

Papst et al” observed a normal positive compon- 
ent of the PERG in their patients, as we did in 
cases (A3, Bl, B2). However, again normal 
results were obtained for our subclinically 
involved family members (Fig. 2). 


COLOUR VISUAL FIELD 

Testing the visual field with a coloured target is 
not a new method. A paradoxical phenomenon 
has been observed in DIOA patients in kinetic 


: perimetry: since the perception for blue targets is 


poorer than for red targets, the red field is larger 
than the blue (red-blue inversion)?" Static 
perimetry, however, is more sensitive than 
kinetic perimetry for detecting small field defects 
and relative scotomas.* " ** 

Therefore we examined the patients by static 
perimetry and blue test targets, thus obtaining a 
much higher sensitivity of the visual field test. 
We could then detect a central scotoma for blue 
test targets in subclinically involved patients 
(A2, A5), while visual acuity, FM 100-hue, and 
visual field tests for white targets are still normal 
(Table 1). 


The authors thank Professor Dr E Dodt for his continuous 
pouti the helpful discussions. They are further indebted to 
r G B Arden for help with the manuscript. 
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MINI REVIEW 





Subretinal membranes of proliferative vitreoretinopathy 


Subretinal membranes (SRMs), also known as retroretinal 
bands or membranes, are a well recognised complication of 
rhegmatogenous retinal detachment and as such are part of 
the spectrum of proliferative vitreoretinopathy (PVR).! 
Proliferative vitreoretinopathy SRMs are of two main types. 
The majority tend to form diffuse cell sheets which do not 
interfere with retinal attachment and over which, in the 
absence of contractile epiretinal proliferation, the retina may 
be reattached with scleral buckling procedures alone." The 
- second group of PVR SRMs embodies taut membranes or 
bands (often in an annular configuration) which raise the 
neuroretina and impede conventional retinal detachment 
surgery. This second, problematic type of SRM occurs in 
13% of patients with PVR?’ and usually requires micro- 
surgical division. An internal approach to tensile SRMs, such 
as described by Machemer in 1980,' may enable retinal 
reapposition and, incidental, provide specimens for 
research. 

Laboratory investigations provide some information on 
the pathobiology of proliferative vitreoretinopathy SRMs. 
Subretinal membranes in PVR are cellular or fibrocellular in 
composition and most are avascular. Diffuse sheets of 
subretinal cells which do not obstruct retinal apposition 
(‘simple SRMs’) are usually glial and contain little or no 
extracellular material. By contrast taut SRMs are fibrocel- 
lular, and up to 95% of the cells are retinal pigment epithelial 


in origin, while the extracellular component includes fibrin 


and collagen types Ito IV. 
Of particular interest is the source of the tension in 


problematic subretinal membranes. Since the SRMs do not. 


appear to contain elastin, it is thought that the traction is 


generated by contractile retinal pigment epithelial cells with - 
some characteristics of myofibroblasts.> However, myofibro- - 


 blast-like cells are not always present in tensile SRMs, 


though the absence of such cells might relate to delayed 
removal of the membranes.* Nevertheless SRMs probably 
develop over many months, and so the absence of myofibro- 
blastic cells in some specimens is mysterious if such cells are 
the origin of the traction. 

Whatever the mechanism(s) of the tension in subretinal 
membranes in cases of PVR, there is no pharmacological 
means to counter it in vivo, and therefore the management of 
patients with problematic SRMs relies on vitreoretinal 
surgery. However, when a surgical approach to SRMs is 
required, the visual outcome is frequently disappointing, 
with only a 20% chance of a restoration of ambulatory vision.’ 
Thus the prevention of PVR membrane formation, by a 
combination of early surgical and drug intervention in retinal 
detachment,’ is an important research avenue in which 
carefully planned antiproliferative drug regimens may come 


to have a major role. 
PAUL HISCOTT 
IAN GRIERSON 


Institute of Ophthalmology, London 
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Post-traumatic hyperlipofuscinosis in the human 


retinal pigment epithelium 
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Abstract 

Light microscopy (including fluorescence 
microscopy) and electron microscopy were 
applied to a study of the photoreceptor-retinal 
pigment epithelium (RPE) complex in a human 
eye which had been severely traumatised nine 
months prior to enucleation. The main feature 


of interest was a massive accumulation of- 


lipofuscin in the retinal pigment epithelium at 
the posterior pole, and quantitative fluoresc- 
ence microscopy provided values three times 
those obtained in appropriate control tissue. 
The photoreceptor layer was normal at the 
posterior pole but became progressively 
atrophic towards the periphery. The concen- 
tration of lipopofuscin was proportional to the 
degree of preservation of the retinal photo- 
receptors. By electron microscopy the cells in 
the RPE were seen to be packed with a mixture 
of lipofuscin granules and melanolysosomal 
complexes, but occasional photoreceptor 
phagosomes were found. Bruch’s membrane 
and the choriocapillaris were normal. We 
attribute this hitherto unreported abnormality 
of the RPE after trauma to a dysfunction 
consequent on an overload of the monolayer 
by photoreceptor debris at the time of trauma. 


It is now accepted that there is constant renewal 
of photoreceptor outer segments and that groups 
of discs, bound within a membrane, are released 
from the photoreceptor tips and are phago- 
cytosed and degraded by the cells of the retinal 
pigment epithelium (RPE).'? The biochemical 
processes which are involved in the enzymatic 
dissolution of the photoreceptor phospholipid 
are less well understood, but in the normal cell it 
seems likely that the end stage of a photoreceptor 
disc phagosome is a residual body.'? Morpho- 
logical studies have shown that the number of 
lipofuscin granules increases with age in the 
RPE, particularly at the posterior pole,*’ and the 
assumption is that this represents a dysfunction 


in the degradative mechanisms required for disc | 


lipoprotein phagocytosis, though the autophagic 
destruction of mitochondrial membranes prob- 
ably makes a contribution.** Reports describing 
excessive amounts of lipofuscin in the RPE are 
rare and are limited, to a ‘choroidal dystrophy’, 
a case of retinitis pigmentosa,’ a carrier in 
chorioderaemia,’ and to ceroid lipofuscinosis in 
the human eye," and in animal tissues." 

It was therefore surprising to find a massive 


deposition of lipofuscin in the RPE in a trauma- 
tised eye- which was submitted for routine 
examination. Since this complication of trauma 
has not to our knowledge been reported pre- 
viously, we performed a morphological study to ` 


- promote further understanding of the effects of 


overload of the RPE phagocytic systems by 
excessive photoreceptor disc material. 


Materials and methods 


CLINICAL HISTORY 

A 55-year-old male was seriously injured in a 
fight in February 1982. He sustained a fractured 
skull and a fractured mandible, with severe 
contusion of the left orbit. A scleral rupture in 
the left eye was not noted until the orbital 
effusion had settled, and when first seen by an 
ophthalmologist the sclera had healed and inter- 
vention was not required. The patient failed to 
attend hospital until November 1982, when he 
returned complaining of severe pain. On exami- 
nation the eye was disorganised and blind, and 
enucleation was performed on 24 November, 
some nine months after the injury. In the 
ensuing years the right eye has been normal. 


PATHOLOGY 

The globe was fixed in 4% glutaraldehydein0-1M 
cacodylate buffer and measured 23X22:5x23 
mm; the optic nerve was cut flush. The central 
part of the enucleated eye was embedded in 
paraffin wax and studied by serial section and 
conventional special stains which included 
periodic acid Schiff (PAS), Prussian blue, 
Bodian, and Loyez. Unstained sections were 
mounted in fluorescence-free mounting medium | 
and examined in ultraviolet light (Leitz Pleomepi 
illumination system with excitation at 380-400 
nm and transmission at 460—480 nm). For 
quantitative studies of the lipofuscin content of 
the pigment epithelium the UV fluorescence 
microscope was attached to an image analyser 
(Optomax System I; Micromeasurements Ltd, 
Cambridge). Control tissue from cases in which 
the RPE-photoreceptor complex was normal 
were used to obtain a baseline for comparison 
with the traumatised eye (Table 1), and for 
interest the analysis was also performed on an eye 
containing a metastatic tumour with partial 
exudative detachment and an eye which had 
siderosis bulbi (Table 1) to assess the respective 
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Table] Area of lipofuscin (um) in a 50 um length of RPE 





Area of lipofuscin, Nos of 
Age Sex Diagnosis Meani SD: measurement 
Control tissu 
(a 19 M Iris melanoma 50125 s 
b 73 F Acute glaucoma 250 (50 25 
Relevant pathology 
^ 53 F Metastatic breast carcinoma 
Retina in situ 175 (75 25 
Exudative attachment 150:50 25 
(d 46 M Intraocular foreign body 
Siderouc RPE SIN 25 
Non-siderotic RPE 2251100 25 
55 M Post-traumatic hyperlipotuscinosis 600 (170) 50 


——a-—— acest 
effects of retinal detachment and iron accumula- 
tion on the lipofuscin content. The sections were 
treated in an identical manner in terms of 


anatomical sampling for the measurement of 


lipofuscin. The measurements were expressed as 
the area of lipofuscin autofluorescence (um) per 
50 um length of pigment epithelium. 

Six blocks from the retina of the traumatised 
eye were postfixed with osmium tetroxide and 
processed through Araldite for electron micro- 
scopic study by a Philips 301 microscope. Two 
blocks from the regions of good photoreceptor 
preservation were not treated with osmium, so 
that lipofuscin and melanin granules in the RPE 
could be more easilv differentiated. 


Results 


ROUTINE PATHOLOGICAL EXAMINATION 

Macroscopic examination. The cornea was opaque 
and fibrotic, but transillumination revealed a 
superior iris defect, and the globe was opened in 
the vertical plane. The anterior chamber was 
narrowed by iridocorneal contact, and the globe 
was aphakic. Scar tissue replaced the superior 
parts of the iris and ciliary body, and vitreous 
traction folds were present at the retinal peri- 
phery; the posterior retina was in situ, but had a 
slate grey appearance. The mid peripherv of the 
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Figure] The light microscopic appearance of the outer retina at (a) the posterior pole, (b) the 
mid periphery, and (c) toward the equator. Note the progressive atrophy of the photoreceptors in 
height and number and the loss of nuclei in the outer nuclear layer. [n (a) the retinal pigment 
epithelial cells are enlarged by an accumulation of lipofuscin in the cytoplasm and there is 
internal displacement of some nuclei (arrows). Bruch's membrane and the choriocapillaris are 
normal. ( Haematoxylin-eosin, x 475. ) 
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Figure? In ultraviolet light, the autofluores 
lipofuscin granules is striking in the RPE at thu 
a), by comparison with the equator (b 63i 


retina showed a fine granular pigmentarv dis- 
turbance with an almost linear series of small 
brown particles arranged in the coronal plane. A 
few hyalinised white vessels contained pigment 
granules in the walls, but the appearance was 
unlike that seen in post-traumatic pseudoretini 
us pigmentosa. The macula was swollen by 
oedema, and the peripapillary retina was thick 
ened by a small extrusion of myelin due to 
crushing of the optic nerve by a snare (toothpaste 
artefact). 

Paraffin histology. The corneal pathology 
included stromal hbrosis, and the anterior seg 
ment was distorted by a fibrous ingrowth from 
the healed wound at the superior limbus; thi 
ingrowth extended to the inferior iris leaf. Lens 
remnants were identified in the corneal wound. 
from which a fibrous band extended into the 
vitreous. This fibrous band contained haemo 
macrophages and had drawn the superior peri 
pheral retina across the pars plana. Below, the 
inner leaf of a retinoschisis was drawn across the 
pars plana by vitreous traction. The uveal tract 
contained an inconspicuous  lvmphoplas 
macytoid infiltrate. 

Apart from a mild and sparse lymphocytic 
perivasculitis, the architecture of the inner two 
thirds of the retina was preserved. The following 
abnormalities were observed in the outer retina 

At the posterior pole there was cystoid 
macular oedema and a small exudative detach 
ment beneath the fovea, but the perifoveolar 
photoreceptors were of normal architecture ( Fig 
la). The RPE adjacent to the normal photo 
receptors was swollen by accumulations of PAS 
positive granules, which in some cells displaced 
the nuclei to the inner aspect (Fig la). The 
lipofuscin content was high | Fig 2a), and the iron 
stain Was negative in the RPE in this region 


Toward the midperiphery the inner and outer 
segments of the photoreceptors were shorter ( Fig 
Ib). The lipofuscin content of the RPE cells was 
lower in this location. 

Toward the equator the atrophy of the outer 
reuna was more pronounced (Fig lc). At the 
equator the retinal pigment epithelium was flat- 
tened and atrophic, and clumps of pigment laden 
cells were present within the retina. The RPE 
and the cells within the retina stained positively 
for iron, but the ipofuscin content was markedly 
reduced in the RPE (Fig 2b). 


QUANTITATIVE ANALYSIS OF LIPOFUSCIN CONTENT 
Values obtained for measurement of lipofuscin 
in the RPE in various specimens are shown in 
Table 1. 

In the con) ‘% specimens in which the 
posterior RPE a: > :tina were of normal appear- 
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ance there was a five-fold difference in the area of 
fluorescent material when values from the 19- 
year-old (50, SD 25) and the 73-year-old (250, 
SD 50) were compared. There was considerable 
variation round the mean in the younger eye and 
amore uniform distribution in the older eye. The 
values obtained for lipofuscin in the RPE in the 
eve of a 53-year-old female with an isolated 
metastatic tumour were of a similar order 
irrespective of attachment (175, SD 75) or 
detachment (150, SD 50) of the retina. In the 
traumatised globe from a 46-year-old male in 
which intense iron deposition was observed in 
the RPE adjacent to an iron-containing foreign 
body, values for lipofuscin were remarkably low 
in the presence of iron (8, SD 8), but were within 
the range provided by the other comparison 
specimens where iron staining was absent (225, 
SD 100). Values obtained for the lipofuscin 
content of the RPE at the posterior pole in the 





Figure 3 By electron microscopy the photoreceptors at the posterior pole are reduced in number but approach normal height. The 
RPE cells are enlarged by numerous intracytoplasmic inclusions, Inset shows RPE cell processes surrounding the tips of the 


photoreceptors. ( Inset bar marker is 1 um; osmicated tissue. ) 
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Figure4 The majority of 
the intracytoplasmic granules 
represent various stages of 
lipofuscin degradation and 
fusion with the formation of 
complexes with melanin 
granules. Photoreceptor 
phagosomes are indicated by 
arrows. Note that the cell 
nucleus is displaced to the 
basal area. BM: Bruch’s 
membrane. This tissue was 
not osmicated. ( Bar marker 
is | um.) 
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traumatised eye under investigation were at a 
very high level (600, SD 170) by comparison 
with the other specimens. 


ELECTRON MICROSCOPY 

The ultrastructural preservation of the pig- 
ment epithelium and the photoreceptor outer 
segments was acceptable, though there was 
evidence of mitochondrial dissolution. The find- 
ings will be discussed in three sections related to 
the topography of outer retina. Notable patho- 
logical changes were not observed in Bruch's 
membrane or the choriocapillaris in any region. 


Regions where the outer segments approached 
normal size 

Where by light microscopy the parafoveal photo- 
receptor layer appeared to be normal, it was 
apparent by electron microscopy that there some 
reduction in the numbers of photoreceptors, and 
the interphotoreceptor matrix was expanded 
(Fig 3). The outer segments showed focal disc 
fragmentation. The cytoplasm of the RPE cells 
contained large numbers of electron lucent 
round or oval lipofuscin granules (1 um 
diameter), melanin-lipofuscin complexes, and 
some photoreceptor disc phagosomes (Figs 4 and 
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5). It was noteworthy that photoreceptor disc 
material was also identifiable in phagosomes in 
the basal part of the cells. The phagolysosomes 
were of irregular outline and contained packed 
10 nm to 15 nm light and dark bands within a 
relatively homogeneous electron dense matrix 
(Figs 4 and 5). Melanosomes were found 
throughout the cytoplasm, and melanosome 
dissolution was evidenced by the formation of 
structures which contained beaded strands 
(striated melanoprotein) and a well defined 
peripheral electron lucent rim (Fig 7). 


Regions in which photoreceptors were present but 
stunted 

The obvious abnormality (Figs 1b, lc, and 6) 
was shortening and distortion of the outer seg- 
ments of the surviving cells. The inner segments 
were depleted and shrunken, and there was a 
reduction in nuclei in the outer nuclear layer. 
The tips of the photoreceptor outer segments 
appeared as isolated ovoid masses within 
elongated frond-like processes from the RPE 
cells, but occasionally were found within the 
apical RPE cytoplasm (Fig 6). The RPE mono- 
layer contained excessive quantities of lipofuscin 
bodies, which had a more granular appearance 
than those at the posterior pole. Phagolysosomes 
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Figure S Details of the intracytoplasmic granules within the RPE. (a) Note the photoreceptor 
disc phagosomes (Ph) among the lipofuscin granules in the basal part of the RPE. BM: Bruch's 
membrane. [n ( b) occasional melanolysosomes ( M ) have a large round profile containing 
striated melanoprotein. In (a) and (b) premelanolysosomes ( * ) have a more electron-dense 
content than prephagolysosomes (e * ). The relatively electronlucent structures are characteristic 
lipofuscin granules. This tissue was not osmicated. ( X 12 000. ) 


Figure 6 At the mid 
periphery the surviving 
photoreceptors are stunted, 
but the processes of the RPE 
surround the tips ( D) of the 
outer segments ( see inset), 
The RPE cells contain 
granular lipofuscin granules 
(arrows), ( Osmicated tissue: 
bar is ] wm.) 
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and melanolysosomes were not found in the basal 
cytoplasm. 


Regions of total photoreceptor cell atrophy 

At the retinal periphery the photoreceptor cells 
were absent and replaced by glial cells (Fig 7). 
The processes from the glial cells interdigitated 
with those from the pigment epithelium, and in 
these regions some migrating RPE cells and 
some intraretinal macrophages were identified. 
The multilayered pigment epithelium in this 
region contained a few melanin granules and 
compound melanophagosomes, but lipofuscin 
granules were rare. The cells contained some 
electron dense granular material with a morpho- 
logy consistent with that of breakdown products 
of blood. Macrophages containing similar 
electron dense particles and secondary melano- 
phagolysosomes were found in the retina as 
solitary cells or in clumps. 


Discussion 
It is probably justifiable to explain the findings in 
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Figure 7 Toward the 
equator the photoreceptor 
cells are replaced by glial 
cells (G). Migrating RPE 
cells are linked by numerous 
interdiguations 
(arrowhead). A macrophage 
(M) containing 
melanophagosomes ts present 
in the gliotic retina. Melanin 
granules and lipofuscin are 
sparse within the RPE. 

(x $600.) 








the present case according to current opinion 
which holds that lipofuscin granules in the RPE 
represent the degradation products of shed 
photoreceptor discs," ' though lipofuscin is also 
derived from the breakdown of endogenous 
cytoplasmic lipid-containing membranes such as 
mitochondrial products. In the normal RPE the 
number of lipofuscin granules per cell increases 
from the periphery to the posterior pole, and 
there is a measurable increase with age through- 
out the monolayer.**''’ Because there are no 
absolute standards for the microscopic measure- 
ment of lipofuscin, it is not possible to make 
direct comparison from our data to previously 
published work.**'’ However, our qualitative 
and quantitative estimates of lipofuscin auto- 
fluorescence in control tissue correspond in 
relative terms with information already avail- 
able, and this strengthens the data obtained from 
the traumatised eve. 

Our arbitrary value of 50 (SD 25) units for 
lipofuscin in the RPE of a 19-year-old was about 
20% of that obtained from the 73-vear-old eye, 
namely 250 (SD 50) units, which is not too far 


s9 


from the 50% difference reported by Wing er al’ 
in a comparison between 30 years and 80 years. 
Feeney-Burns et al”? gave estimates of 88 
granules per cell in the 1-20 age group and 208 
granules per cell for the 61—100 age group, that 
is, about 40% lower in the younger age group. 
Accordingly we were encouraged that the mean 
values obtained from eyes (c) and (d) ( Table 1) in 
which there was pathologv which could have 
interfered significantly with the function of the 
RPE photoreceptor complex did not fall outside 
the upper and lower limits of the two controls. 

The value of 600 (SD 170) (um)’/SO um for 
lipofuscin autofluorescence in a 55-year-old 
patient with post-traumatic RPE therefore 
reinforces the light microscopic and electron 
microscopic findings. 

In our search of the literature relevant to RPE 
hyperlipofuscinosis we gained the impression 
that the condition was most commonly associ- 
ated with photoreceptor atrophy and degenera- 
tion, which is in contrast to the good preservation 
of the photoreceptors observed in the case of 
traumatised eve under discussion. 


Hyperlipofuscinosis in association with photo- 
receptor degeneration has been described by 
Weingeist et al“ as a feature of Best’s macular 
dystrophy, but those authors’ electron micro- 
graphs do not demonstrate a concentration of 
lipofuscin as excessive as that described in the 
present case. As case of retinitis pigmentosa 
(complicated by angle closure glaucoma surgery 
and aphakia) has been reported by Kolb and 
Gouras,* and in their case the retinal pigment 


epithelium appeared to contain large quantities- 


of lipofuscin at the light microscopic level. More 
recently large quantities of lipofuscin were 
demonstrated in clusters of RPE cells in a 
: choroideraemia carrier.’ The closest approach to 
the massive accumulation of RPE lipofuscin seen 
in the present case has been demonstrated in 
experiments on rats to study the effect of hypo- 
vitaminosis A and E.*” These experiments were 
designed to interfere with the mechanisms 
known to be involved in photoreceptor disc 
lipoprotein maintenance and in protection from 
peroxidation. Large quantities of lipofuscin 
accumulate in human ceroid lipofuscinosis" and 
- in animals similarly affected," * but the ultra- 
structural characteristics of ceroid lipofuscin are 
dissimilar to the lipofuscin seen in normal aging 
and in the present case. 

In contrast to hyperlipofuscinosis described 
above it was of interest that, when the RPE 
contained demonstrable iron, lipofuscin was not 
demonstrable. This was also a feature observed 
in the siderotic eye used for the present study 
(Table 1, case d). There was a similar dearth of 
lipofuscin in the RPE of the present case, in 
which iron and blood breakdown products were 
identified at the retinal periphery. The mecha- 
nisms by which soluble toxic iron salts interfere 
with RPE and photoreceptor metabolism are not 
known. However, at the posterior pole of the 
present specimen iron was not demonstrable 
histologically, and, since there was acceptable 
photoreceptor preservation, siderosis is an 
unlikely explanation for hyperlipofuscinosis. 

It is worth reiterating that our patient has not 
suffered from familial or acquired systemic 
disease relevant to the changes in the enucleated 
eye in the period 1982—90 and his opposite eye 
. has been normal. The pathological findings in 
the enucleated eye suggest that there was retinal 
detachment and widespread fragmentation of 
outer segments at the time of initial injury and 
that subsequently the retina reattached. The 
effect of the trauma may have been similar to that 
described in the pig model for blunt trauma.? In 
this model the acute dissolution and fragmenta- 
tion of photoreceptors is followed by a gradual 
recovery, with restoration of inner and outer 
segments. In the present case there was an 
apparent recovery in the ability of the photo- 
receptor layer to produce outer segments at the 
posterior pole, with a failure at the mid periphery 
and the far periphery. 

The RPE lipofuscin content appeared to 
mirror the status of the photoreceptors, but 
whether or not the accumulated lipofuscin was a 
manifestation of a single insult or a persisting low 
grade dysfunction in degradation remains open 
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‘to conjecture. The morphology of the accumu- 


lated materials within the RPE at the posterior 
pole was identical to that seen in the aging 
process’*”" and differed only in the greatly 
increased number of the particles. The identifi- 
cation of structures assumed to be photoreceptor 
phagosomes at various levels in the RPE cells 
points to some blockage of the degradative 
system at an early stage. We had anticipated 
some manifestations of disturbance in RPE 
exocytosis, which is a feature of normal aging! 
and is recognised by the presence of curvilinear 
bodies in Bruch's membrane. It was of interest 
that Bruch's membrane and the choriocapillaris 
were totally unaffected by the excess of lipo- 
fuscin in the RPE monolayer, which contrasts 
with Best’s macular dystrophy." Even though it 
is difficult to explain the pathogenesis, it seems 
justifiable to add this variant of hyperlipo- 
fuscinosis to the list of post-traumatic abnormali- 
ties which can occur in the human neural retina 
and RPE. 
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Decalcification of a choroidal osteoma 


Susan N Trimble, Howard Schatz 


Abstract 

A 56-year-old man presented with a clearly 
defined orange tumour in the posterior pole of 
his left eye. A choroidal osteoma was sus- 
pected, and ultrasonography confirmed the 
diagnosis. Fluorescein angiography demon- 
strated subretinal neovascularisation on the 
nasal edge of the tumour, which was treated 
with krypton laser photocoagulation twice. 
Recurrent subretinal neovascularisation 
occurred one year later and was not amenable 
to treatment. Three years after the patient first 
presented, thinning of the tumour was noted 
on follow-up examination. During the next 15 
months the tumour completely disappeared, 
leaving an area of retinal pigment epithelial and 
choroidal atrophy. Total decalcification of the 
choroidal osteoma was demonstrated by ultra- 
sonography. 


Choroidal osteomas are juxtapapillary choroidal 
lesions which contain bone, and have been 
recognised since 1978.'° We report a second case 
of choroidal osteoma which gradually dis- 
appeared after laser treatment for subretinal 
neovascularisation.’ In both cases decalcification 
occurred, leaving an area of atrophic retinal 
pigment epithelium and choriocapillaris. 


Case report 

In June 1982, a 56-year-old white male was seen 
in consultation with a three- or four-week history 
of distorted vision in his left eye. The history was 
negative except for past thyroid cancer in 1955. 
A thyroid resection was done initially, and 
metastic rib cage tumours were removed in 1963. 
When he presented to us, his visual acuity was 
20/20 in the right eye and 20/50 in the left eye. A 
well defined, slightly elevated mass was seen in 
the posterior pole of the left eye. The mass was 
orange centrally and was yellow-white where the 
retinal pigment epithelium was thinned along 





Figure LA ‘June 1982. Well defined choroidal osteoma with 
reddish centre and yellow-white edge. Note subretinal 
neovascularisation at inferior nasal edge of tumour. 


Figure 1C 





Figure IB Red-free photograph left macula. Note the 
choroidal osteoma in the upper part of the macula. There is a 
patch of subretinal neovascularisation in the papillomacular 
bundle adjacent to the fovea. Note a few spots of subretimal 
haemorrhage. 


the margin (Fig 1A). Fluorescein angiography 
demonstrated the tumour and subretinal neo- 
vascularisation located nasal to the left fovea 
(Figs 1 B-D). On the ultrasonogram there was 
very high reflectivity and extreme acoustic 
shadowing of orbital fat behind the globe consis- 
tent with the diagnosis of choroidal osteoma. 

The subretinal neovascularisation was treated 
with krypton laser photocoagulation. Two 
months later the patient’s vision dropped from 
20/40 to 8/200, and recurrent subretinal neo- 
vascularisation was again treated with laser. His 
vision did not improve, though the macula 
remained dry for the next year. In August 1983 
there was a new haemorrhage with serous 
detachment in the macula, and recurrent sub- 
retinal neovascularisation was defined on the 
fluorescein angiogram (Figs 2, A-C). Since then 
his vision has remained 3/200. 





Midphase angiogram showing moderate 
fluorescence from the choroidal osteoma as well as 
hyperfluorescence from the ring of subretinal 
neovascularisation nasal to the fovea, The haemorrhage 
hypofluoresces 





Figure 1D Late phase fluorescein angiogram shows that the 
choroidal osteoma stains and there is leakage into the 
subretinal space from the patch of subretinal 
neovascularisation. 





Figure 2A. Fourteen months later. The patch of subretinal 
neovascularisation has been treated, and there is an atrophic 
scar in the papillomacular bundle. The subretinal 
neovascularisation has recurred just below the fovea. The 
choroidal osteoma appears thinner with visualisation of 
choroidal vessels. 





Figure 2B Midphase angiograms showing hyperfluorescenci 
from the patch of subretinal neovascularisation below the 
macula with a surrounding ring of subretinal haemorrhage 
(hypofluorescent ring), atrophy from the previous laser nasal to 
the fovea, and thinning of the choroidal osteoma above. 


In April 1985 the tumour appeared to be 
thinning, and retinal pigment epithelial atrophy 
was noted. Ultrasonography still showed 
calcification. Fifteen months later the pigment 
epithelium was more atrophic (Fig 3), and total 
decalcification was confirmed by ultrasono- 
graphy. Examination in 1988 revealed additional 
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Figure2C Late phase angiogram shows leakage from the 


patch of subretinal neovascularisation below and staining of 


the choroidal osteoma and previous laser treatment. 





Figure3 July 1986 Complete decalcification of the 
choroidal osteoma has occurred leaving an area of pigment 
epithelial and choroidal atrophy. Clumps of pigment are seen. 





Figure 4A September 1988. Additional chonoretinal 
atrophy has occurred since July 1986. 


chorioretinal atrophy at the tumour site (Figs 
4A-D). 


Discussion 

Choroidal osteomas are yellow-white or orange, 
peripapillary lesions with discrete, well defined 
borders. They are seen most often in young 
white, healthy females. The aetiology is not 
known, but one factor may be intraocular 
inflammation. They have been found in eyes 
with associated inflammatory diseases.'^ We 
have reported a case of an osteoma that developed 


Decalcification of a choroidal osteoma 





Figure 4B. Red-free photograph. Atrophic areas are seen al 
the previous tumour site. There is thinning and loss of retinal 
pigment epithelium and choroid with scattered pigment 
clumping. 





Figure 4D Late stage angiogram shows hyperfluorescence 
from scleral staining. Pigment clumps are hypofluorescent. 


at a site where focal choroiditis had occurred five 
years previously.” 
Unexpected decalcification and disappearance of 
a choroidal osteoma was observed and first 
reported by us in 1988.’ In that case a 23-year-old 
woman had a choroidal osteoma confirmed by 
ultrasonography and orbital tomography. Over 
five years it grew slowly. Subretinal neo- 
vascularisation developed and was treated with 
argon laser photocoagulation. Gradual thinning 
and tumour decalcification followed. Eighteen 
months later complete decalcification and 
atrophy had occurred. At that time a bed of 
pigment epithelial and choriocapillaris atrophy 
remained. Disappearance of the choroidal 
osteoma and loss of calcium was confirmed by 
fluorescein angiography and ultrasonography. 

A second case is reported here in a 56-year-old 
man. The development of parafoveal subretinal 
neovascularisation occurred in both patients and 
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Figure 4C — Mid-phase angiography shows hypofluorescence 
in the areas of chorioretinal atrophy. In the surrounding retina 
is hyperfluorescence due to visualisation of choriocapnllaris 
where overlying retinal pigment epithelium i5 defective. 


was treated with laser photocoagulation. 
Whether this factor is of any significance in the 
subsequent disappearance of the tumour is 
unknown. 

Resorption of bone is initiated when there is 
osteoclast formation adjacent to bone. Osteo- 
clasts are multinucleated cells formed by the 
fusion of mononuclear precursors. In addition 
mononuclear phagocytic inflammatory cells 
(monocytes and macrophages) may participate in 
resorption of normal or pathological bone. 

Reporting this second case is important 
because the phenomenon of decalcification and 
disappearance of choroidal osteomas could be 
part of the natural course of the disease. Since 
choroidal osteomas were first identified in 1978, 
most cases have been followed up for a decade or 
less. Another factor in both our cases is that each 
had laser treatment for subretinal neovas- 
cularisation. Perhaps a cascade of osteoclast 
activity was initiated after it which led to the 
disappearance of the osteoma. In a patient who 
presents with a well defined area of chorioretinal 
atrophy in the posterior pole a decalcified 
choroidal osteoma should be considered in the 
differential diagnosis. 
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Withdrawal of 0-696 Glauline (metipranolol) 


SIR, — Following reports of a number of cases 
of anterior uveitis associated with the 0-696 
strength of our ophthalmic 6 blocker, Glauline, 
we are now withdrawing this strength from the 
market. The 0:196 and 0:396 concentrations 
remain available for prescription as usual. 

Our advice to ophthalmologists and general 
practitioners is that all patients managed with 
0:696 Glauline should have their medication 
reviewed as soon as possible and changed to the 
0-396 strength or to.an alternative ocular 
hypotensive. If a patient presents a prescrip- 
tion for Glauline 0:696 following this notifica- 
tion, pharmacists are asked to contact the 
prescriber to confirm that it should be dis- 
pensed. 

As we appreciate the difficulty in seeing all 
patients to make this change immediately, we 
will continue to make Glauline 0:696 available 
until 1 October 1990 to ensure that their 
prescriptions can be met in the interim. We will 
be recalling unused stock at a later stagé. 

We have written individually to ophthal- 
mologists, general practitioners, and pharma- 
cists concerning the withdrawal and would be 
grateful if you could include reference to it in 
your publication. 

M GERAINT 
Divisional Medical rw 
Smith and Nephew eoar 


Anaphylactic reaction following application 
of chloramphenicol eye ointment 


SR,—Ophthalmic preparations of chloram- 
phenicol are favoured by ophthalmologists 
because of their broad spectrum ofantibacterial 
activity, low corneal toxicity, the availability of 
preservative free solutions,-and their ability to 
provide therapeutic levels in aqueous-humour 
after topical application.’ Chloramphenicol 
eye ointment is therefore commonly used in 
external eye infections. To the best of our 
knowledge this is the first report of an anaphy- 
lactic reaction following administration of 
chioramphenicol eye ointment. 

A 30-year-old healthy man with no history 
of allergy underwent in 1987 excision of a 
chalazion cyst in his right lower lid under local 
anaesthesia with lignocaine 1%. The excision 
was uneventful, and the eye was patched with 
chloramphenicol] eye ointment 596. Three hours 
after the procedure, angioedema and urticaria 
developed. The patient was referred to the 
nearest emergency room and was admitted 
to hospital because of severe angioedema, 
urticaria, and bronchospasm, which neces- 
sitated treatment with adrenaline and intra- 
venous corticosteroids for two days. As the 
only medications used were the local anaesthetic 


and the ointment, it was presumed that the 
reaction was to the local anaesthetic. In 1989, 
however, the patient experienced the same 
episode again, this time after applying topical 
chloramphenicol on a finger wound of his 


daughter's. Once again his condition neces- 


sitated admission to hospital and vigorous 
treatment with adrenaline and corticosteroids. 
The diagnosis of allergy to chloramphenicol 
was made, and the patient was cautioned 
accordingly. 

Systemic effects of eye ointments result from 
absorption through conjunctival membranes, 
or from drainage down the lacrimal duct and 
absorption through nasopharyngeal mucosal 
membranes. The allergic reaction is caused by 
systemic circulation of the antigen. The occur- 
rence of an anaphylactic reaction following 
systemic administration of chloramphenicol is 
rare.! Six reports involving 10 patients with 
presumptive anaphylaxis due to chloram- 
phenicol were reviewed by Palchick et al.> The 
occurrence of anaphylactic reaction after 
administration of topical chloramphenicol to 
the skin has been reported in two patients.‘ The 
only systemic side effect after application of 
chloramphenicol to the eye is aplastic anaemia, 
which has been reported in five cases as 
reviewed by Brodsky et al.5 We did not find any 
description of anaphylactic reaction following 
administration of chloramphenicol eye oint- 
ment. 

It appears to be justifiable in our patient to 
attribute the two allergic reactions to chloram- 
phenicol eye ointment. It seems to us, that 
though anaphylaxis is surely rare following 
the use of chloramphenicol eye ointment, 
physicians should be aware of this ae 
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Eye surgery in Eritrea 


Sır, — We have just finished a ward round of 27 
patients: 24 extracapsular cataract extractions 
with posterior chamber intraocular lenses, one 
anterior chamber intraocular lens, and two 
trabeculectomies. All the eyes look good; 
corneae were clear and only the anterior 
chamber lens a little hot. 

All were done by an Eritrean in the air 
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conditioned theatre ‘of this rocket blasted 
hospital. We brought the equipment and lenses 
from Australia, and instructed and supemecd: 
They did them. 

This eye surgery is eieo edoh 
since the Eritreans recaptured Massawa Port 
some five months ago. It is certainly the first 
series of modern cataract operations to be done 
in this part of the world. 

Many of the patients come from Danakel, 
said to be the hottest place on earth. One such 
man, an Afar of no more than 40 years, had the 
whitest of white cataracts. Like most of the 
others he was blind. But not now. In this place, 
‘somewheres east of Suez, where... a man can 
raise a thirst,’ it is hard not to see a link between 
light, heat, and cataract. After all, Dahlak 
blindness (Labrador keratopathy, climatic 
droplet keratopathy) is common here, as are 
corneae burgeoning with clusters of spheroidal 
droplets. 

We came via Sudan and the arid hills of 
Northern Eritrea. There, in a base hospital 
camouflaged and half underground, we did or 
instructed Eritreans (all but one not ‘medically 
qualified"), while they did another 25 or so 
cataracts with intraocular lenses. Locally 
produced Ringer’s lactate was used, with all 
corneae lustrous. 

Travelling is tough by any standard-done at 
night in four-wheel drive vehicles over river 
beds. The equipment, previously tested in 
rural Nepal and outback Australia, is well 
packed and so travels without.damage. 

Africa, with about 500 million people, needs 
at least 315 million eye operations each year just 
to keep up with cataract, glaucoma, and 
trachoma blindness. However, it has ‘only 
about as many eye surgeons as Australia with 
its population of 17 million. The Eritrean 
medical assistants have good hands and need 
only microscope training and surgical tuition to 
become modern eye surgeons. Ás surgeons 
emerged from barbers, so must medical assis- 
tants in África become the ones to shoulder the 
enormous eye surgery load of this continent. 

Eritrea's battle to regain its identity has 
lasted almost 30 years. We have seen some of 
that conflict's casualties. In a single camp 150 
young people are blind from multiple perforat- 
ing injuries and intraocular foreign bodies. 
Most of the injuries would defy the skills of 
even the best vitrectomist, corneal grafter, and 
anterior segment reconstructor combined. 
We have also seen many cases of blinding 
sympathetic ophthalmitis. Perhaps earlier and 
more skilful microscopic trauma repair would 
prevent some of this. 

The Eritreans, friendly, considerate, and 
hardworking, are well organised and keen to 
play a part in leading Africa into better times. 
This makes helping them an easy task. For 
good eye surgeons who can handle some ‘hard 
going’, we recommend an approach to the 
Eritrean Relief Association, 96 White Lion 
Road, London, NI 9PF, UK. Volunteers 
should expect to instruct rather than do, and 
bring and leave microscopes and other items as 
we have done. 

FRED HOLLOWS 





We manufacture a full range of Ophthalmic 
instruments including Micro Westcotts Scissors 
Gills Weish Vannas Scissors with 11mm Blades 
Micro Castroviejos Forceps with 0.12mm Teeth 
and Kelman Macpherson Forceps 


DIXEY INSTRUMENTS LIMITED 
Ophthalmic Instruments & Apparatus 


19 Wigmore Street 
London W1H 9LA England 
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At Pharmacia, our reputation for innovation 
is matched only by our commitment to 
providing an efficient service back-up. 

To satisfy the increasing demand for 
urgent deliveries of Healonid? and IOLs, 
we offer: 


@ 24 hour delivery. 
@ Courier services. 
@ Personal delivery. 
In addition, our customers also enjoy: free 
resterilization of lenses; lens consignments; 
clinical literature search and educational 
courses/seminars. 

For further details, contact our Customer 
Services Team; Birgitta Keenan and Jackie 
Bates direct on 0908 670413. 
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A brighter start for dry eyes... 





begins last thing at night 


Used at night Lacri-lube soothes, 
protects and lubricates dry eyes 


for undisturbed sleep and 
‘LACRI-LUBE - 


comfort on waking. 
-~ petrolatum mineral oil 
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white petrolatum mineral oil, non- plici weg esee with chlorobutanol 0.5 

as a preservative. Uses: Useful as adjunctive therapy to lubricate and protect the 

gencodoc c th thi g q ite li k it 
recurrent corneal erosions, and keratitis sicca. Dosage and administration: For eres no in u i e 
topical administration. Pull lower lid down to form pocket. p enr azpantar Di 

needed. Contra-indications ete: No known contra-indications. Pharmaceutical for dry eyes | 

precautions: Store away from heat. To avoid contamination during use, do not 


xcd desir bed Category: P quantities: Available in 3 5g 
ophthaimic tubes. Basic Cost (as at May 1987) £176 Product Licence 
Number: PL 0426/0041. Product Authorisation Number: PA 148/38/1 
(Allergan Pharmaceuticals (I) Limited, Westport, Co Mayo). 
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Allergan Limited. 
High Wycombe, Bucks. HP12 3SH 





Full prescribing information is available on request. denotes registered trademark 
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USES 

Elevated intra-ocular pressure including: ocular hyper- 
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cardiac failure, cardiogenic shock. Hypersensitivity 
PRECAUTIONS 

Timoptol' may cause side effects of systemic beta- 
blockade 
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monitoring for cardiac failure and checking of pulse 
rates. Respiratory and cardiac reactions (including 
death) have been reported 

Patients receiving a beta-blocker orally and Timoptol 
may experience an additive effest on IOP or on 
known systemic effects of beta-blockade 

Rashes and/or dry eyes have been reported with 
beta-blockers. Reported incidence is small, and most 
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cases clear on withdrawal. If seen, beta-blockers 
should be withdrawn gradually 

Do not use in patients with soft contact lenses 
Mydriasis resulting from use of 'Timoptol' with adren 
aline reported occasionally. Potentially, hypotension 
and/or marked bradycardia may result from addition 
of 'Timoptol' to a calcium antagonist, rauwolfia 
alkaloid or beta-blocker 

Children: Not recommended. Data not available fo 
use in children. Nursing: Mother should either stog 
nursing or stop "Timoptol'. Pregnancy: Not studied 
weigh benefit against possible hazards 
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The ocular pulse 


The early ophthalmoscopists overcame the deficiencies of 
their instrument by employing highly tuned powers of 
observation inspired by the knowledge that they trod where 
no man had trod before. To us more pedestrian 20th century 
ophthalmic observers they seem to have recorded signs which 
are difficult to identify even with our modern halogen 
powered equipment. Among the smaller signs detected was 
the spontaneous pulsation of the retinal arteries. Duke- 
Elder, in summarising the work of these early pioneers, 
noted that both Donders (1852) and Becker (1872) drew our 
attention to these pulsations. 

The amplitude of this arterial pulse is dampened by the 
lack of distensibility of the ocular coats. Unless there was an 
area of weakness in the coats of the eye, such as a posterior 
staphyloma or a nearly perforated corneal ulcer, the arterial 
pulse was transformed into a volume pulse of such low 
amplitude that it was invisible to even the 19th century 
ophthalmologists. 

The widespread adoption of applanation tonometry, by 
allowing the routine observation of pulsating mires at the slit- 
lamp, highlighted the existence of such a volume pulse and its 
variations in physiological and pathological states. It is well 
recognised that a reduction in movement of the mires may 
occur in myopia, ocular disease, or carotid insufficiency. 

Quantification of this ocular pulse became possible when 
Perkins modified an applanation prism by replacing the 
contact surface with a distensible film. This film allowed 
continuous transmission of the ocular pulse to a pressure 
transducer, which in turn generated a pulse trace.’ He was 
able to define the normal pulse amplitude as > 1:5 mmHg and 
showed that an interocular difference in pulse amplitude 
rarely exceeded 0-5 mmHg. Using these data he identified 
carotid insufficiency from dissimilar or reduced pulse ampli- 
tudes.’ He also noted that his device could provide a 
reasonably accurate IOP measurement as well. 

Langham adapted the pneumotonometer for a similar 
purpose, using it to provide a wave form of the ocular pulse. 
By analysing this wave form, its amplitude, and the heart rate 
he was able to derive values for the pulsatile component of 
blood flow.’ It needs to be remembered that non-pulsatile 
blood flow, as revealed by Doppler ultrasound studies of the 
ophthalmic artery,‘ has not been estimated by this technique. 

The versatility of the pneumotonometer, allowing measure- 
ments of the IOP to be made while the subject varied his 
posture, has allowed Trew and Smith to re-evaluate the 
relationship of changes in IOP to changes in posture, as well 
as assess pulsatile ocular blood flow. In two papers in this 
issue the authors confirm that, while the assumption of a 





supine posture is followed by an increase in IOP in both 
normal persons and glaucoma patients, the rise was far 
greater in the latter group. They also report that this IOP 
change was associated with a fall in pulsatile ocular blood 
flow, which was not improved despite a fall in IOP with 
topical timolol therapy. 

As the increase in IOP seen on adopting the supine position 
is greatest in glaucoma patients, it could be suggested that a 
compromised ocular circulation would be put at further risk 
by any additional increase in IOP, as well as by a possible fall 
in the systemic blood pressure in the sleeping, treated 
hypertensive patient. Indeed that idea has been put forward 
as a major cause of progressive visual loss in low tension 
glaucoma. The authors suggest that these pressure changes 
are associated with a reduction in pulsatile ocular flow in 
patients with primary open-angle glaucoma on adopting the 
supine position and that this reduction is not reversed despite 
lowering of IOP with topical D blockers. 

What is the significance of these findings for the practising 
ophthalmologist? Firstly, glaucoma patients have an exag- 
geration in the posture induced IOP increase, which may be 
associated with postural hvpotension in the treated hyper- 
tensive patient, and this might reduce ocular flow during 
sleep. However, it has yet to be demonstrated that glaucoma 
patients are more liable to have suffered episodes of visual 
loss during sleep (in contrast to the timing of episodes of 
ischaemic optic neuropathy). There is therefore no proved 
need to suppress this IOP increase, though, perhaps by a 
nightly acetazolamide tablet it may help the occasional 
patient. 

secondly, what is the relevance of pulsatile ocular flow to 
the circulation at the optic nerve in glaucomatous eyes? Ir 
must be remembered that >90% of ocular blood flow is taken 
by the choroidal circulation and that the optic nerve circula- 
tion accounts for a minute fraction. Any recorded changes 
can reflect changes only in the former. This casts doubt on 
attempts to relate total flow changes to optic nerve disease. 
Unless it can be shown that changes in the former mirror or 
induce changes in the latter, interpretation of treatment- 
induced modifications in flow must be treated with caution. 
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Postural studies in pulsatile ocular blood flow: 
I. Ocular hypertension and normotension 


D R Trew, S E Smith 


Abstract 

Measurements of pulsatile ocular blood flow 
(POBF) have been recorded in a group of 
healthy, ocular normotensive volunteers and 
ocular hypertensive patients recruited from 
outpatients. Use of a pneumotonometric probe 
linked to a Langham ocular blood flow system 
enabled readings of intraocular pressure and 
its variation with heart rate (ocular pulse) to be 
taken in erect and supine positions. Pulsatile 
ocular blood flow was calculated from these 
values by means of the pressure-volume 
relationship previously described for living 


human eyes. Assumption of the supine posture : 


was accompanied by a significant rise in intra- 
ocular pressure; in normal eyes (mean, with 
SEM) (3-1 (0-4) mmHg, p<0-0001) and to a 
greater extent in ocular hypertensive eyes (4-7 
(0-6) mmHg, p<0-0001). The POBF did not 
differ significantly between normotensive and 
ocular hypertensive groups in either the erect 
or supine postures. In both groups, however, 
assumption of the supine posture was accom- 
panied by a significant fall in POBF (normals: 
—121 (21) ul/min, p<0-0001; ocular hyperten- 
sives: —75 (16) ul/min, p<0-0002). These re- 
ductions in POBF represent decrements of 
27-5 (3-0)% and 17-1 (3-8)% respectively. Pul- 
satile ocular blood flow is reduced in the supine 
posture, and this may result in tissue hypoxia 
in subjects at risk of developing glaucoma. A 
companion paper describes the measurement 
of POBF in a group of patients with chronic 
open angle glaucoma treated with topical 
timolol 0-25%. 


A rise in intraocular pressure (IOP) on lying 
down is a well described phenomenon and has 
been confirmed by means of several different 
techniques. It occurs in both healthy subjects'* 
and to a greater extent in ocular hypertensives.’ 


The apparent ability of many eyes to withstand pa 


raised pressures without developing glauco- 
matous changes has caused much speculation. 
Comment has often centred on the protective 


role of the ocular blood supply, particularly to _ 


the optic nerve head, in the hypertensive 
group.“ 

An adequate blood flow to this region is 
essential in maintaining normal visual function, 
but both experimentally and clinically rates of 
flow have always been difficult to measure 


owing to the inaccessibility of the posterior 


ciliary arteries. In recent years a number of 
experimental techniques have been used to 
measure regional flow rates, particularly radio- 
labelled microspheres’? and more recently, and 
indirectly, by 2-deoxyglucose uptake" and 
iodoantipyrine clearance.’ There are obvious 
limitations to these methods in that investigation 
is confined to animals which must be killed for 
the eyes to be assessed in the laboratory and 
results obtained. There has also been renewed 
interest in the use of indocyanine green dye 
angiograms attempting to characterise Pulsatile 
choroidal blood flow.” 

Established techniques in human subjects 
have concentrated on a number of clinical 
applications. Laser Doppler velocimetry has 


been used to measure retinal flow,”" and 


attempts have also been made to assess optic 
nerve head blood velocity, but the depth of 
measurement is difficult to clarify and may 
represent only superficial retinal flow. Photo- 
graphic and fluorescein angiographic methods 
have also been used to measure mean retinal 
circulation time," and  videoangiography 
promises useful information for the future.. 

However, the retinal circulation contributes 
only 596 approximately of the total ocular 
circulation” ^? and does not supply the optic 
nerve head, which is served essentially by the 
posterior ciliary circulation." The ability to 
measure total ocular flow incorporating the ciliary 
supply, which must be its major component, 
may therefore give a better understanding of the 
haemodynamics of this critical region. 

Use of a pneumotonometric probe linked to a 
Langham ocular blood flow system permits the 
calculation of the pulsatile component of ocular 
blood flow. The values are derived from an 
analysis of the IOP pulse waveform, the heart 
rate, and the amplitude between systolic and 
diastolic intraocular pressures (the ocular 
pulse), factors which are discussed later in the 


per. 
This study has been undertaken to record 
derived values of POBF in healthy ocular normo- 
tensive and hypertensive subjects and to measure 
any changes related to posture. 


Subjects and methods 


SUBJECTS 
Eighteen healthy ocular hypertensive (OH) 
patients were recruited from outpatients. Ocular 
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Table 1 Postural changes in ocular and systemic variables concerned in pulsatile ocular blood flow in healthy ocular 


normotensive and hypertensive subjects: mean (SEM) 


Normotensrves 

Variable 

Erect Supine Difference 
Heart rate (bpm) 7001-5)  59(15) 41-6) 
Mean BP (mmHg) 97-4(2-6) 90-8(29)  -6:6(2-0) 
IOP (mmHg) 16°2(0-7) 193(07)  *31(04 
Pulse amplitude (mmHg) L8(02) 1-8(0-2) 0 
POBF (ul/min) 453 (46) 332 (40) —121 21) 





Hypertensives 
P Erect Supe Difference p 
«0:0001 8163-5) 65(310) ~ 1G (1-9) <0 0001 
<0-004 104-9(2-7) 98:10:10 ——- 6-8 (2-0) «ü-05 
«:0-0001 22:6(0-7) 27-3(077) 44 7(0:6) «0001 
NS Lidki 2402) 40-3007) «005 
<Q-O001 427126) 352 (26) ~~ F5 (36) cO -O002 





NS not significant. 


hypertension was defined as a Goldmann intra- 
ocular pressure of 22 mmHg or more when 
seated, on at least three occasions in the clinic. 
There were 10 males and eight females with a 
mean age of 63-1 years (range 26-78). Twenty 
healthy volunteers (five males, 15 females) with a 
mean age of 50-4 years (range 26-65), who had 
normal ocular tension (NT), entered the study. 
There were no diabetics or systemic hyper- 
tensives in either group, and no subject was 
receiving medication, topical or systemic. Each 
gave written consent to participation, and the 
study was approved by the Ethics Committee of 
West Lambeth Health Authority. 


METHODS 

Recordings were made in duplicate with the 
subject standing and, after 15 minutes' rest, 
supine. Measurements of intraocular pressure 
and ocular pulse amplitude were obtained by 
pneumotonometry, performed after instillation 
of 0-496 benoxinate, linked to a Langham ocular 
blood flow system.” Simultaneous recordings 
were made of heart rate by standard electro- 
cardiogram (ECG) and mean systemic blood 
pressure (diastolic plus one-third of the pulse 
pressure) with a Takeda Medical UA-751 digital 
blood pressure meter. 


STATISTICAL ANALYSIS 

Comparisons between the two groups were made 
by the unpaired Student's 1 test for the following 
variables: pulsatile ocular blood flow, intra- 
ocular pressure, ocular pulse amplitude, heart 
rate, and mean blood pressure. Within-group 
comparisons were made for these variables in the 
erect and supine postures by the paired t test. 


1 


Results 
No significant differences existed between values 
for the right and left eyes, so for clarity of 


Table2 Differences between ocular normotensive and hypertensive subjects in ocular and 
systemic variables concerned in pulsatile ocular blood flow: mean (SEM) 
————————— DRM 


Variable 


Normotensives — Hypertensives Mean difference 
(H) (H - N) 





Posture (N) p 
Heart rate Erect 70 (1-5) $1 (3-5) +11 «1-05 
(bpm) Supine 59 (1°53 65 3-0) +6 NS 
Mean BP Erect 97:4 (2-6) 104-9 (2-7) +755 NS 
(mmHg) Supine 90-8 (2-9) 98:1 (2- D *73 NS 
IOP (mmHg) Erect 16:2 (0-73 22:6 (0-6) +64 <0-0001 

Supine 19-3 (0-73 27-3 (0-73 +8-0 <0-0001 
Pulse amplitude — Erect 1-8 (0-2) 2-71 (0-35 40:3 NS 
(mmHg) Supine 1-8 (0-2) 2-4 (0-2) +06 005 
POBF (ul/min) Erect 453 (46) 427 (26) —26 NS 

Supine 332 (40) 352 26) +20 NS 





NS — not significant. 


presentation tables and figures illustrate effects 
on the right eye only. The effects of postural 
changes on variables concerned with the cal- 
culation of pulsatile ocular blood flow are 
reported first. Values for both the normotensive 
and hypertensive groups are given (Table 1 - 
mean, with SEM). 

Both groups showed a significant rise in IOP 
on lying down, though this was greater in the 
hypertensives (OH: 4-7 (0:6) mmHg, p—0-0001; 
and NT: 3-1 (0-4) mm Hg, p<0-0001). Ocular 
pulse amplitude (PA) increased on lying down in 
the OH group (0:3 (0-1) mmHg, p 0-05) but not 
in the normal controls. Pulsatile ocular blood flow 
(POBF) was significantly reduced in the supine 
position in both ocular normotensives (NT: —121 
(21) ul/min, p0-0001) and hypertensives (OH: 
—75 (16) ul/ min, p<0-0002). 

Mean heart rate was significantly reduced in 
the supine position in both groups (OH: 16 (1-9) 
bpm, p<0-0001; and NT: 11 (1-6) bpm, 
p«0-0001). There was a significant fall in mean 
blood pressure in both groups on lying down 
(OH: 6:8 (2:00 mmHg, p«0-0005; and NT: 6:6 
(2:0) mmHg, p<0-004). 


COMPARISON BETWEEN NORMOTENSIVE AND 
HYPERTENSIVE SUBJECTS 

Table 2 compares the values between the two 
groups for both erect and supine positions. The 
two groups showed marked differences in mean 
intraocular pressure (erect: 64 mmHg, 
p«0-0001; and supine: 8-0 mmHg, p<0-0001). 
While there were differences in POBF between 
the normotensives and hypertensives, the values 
did not reach statistical significance. Fig 1 
illustrates the fall in POBF which occurs in both 
groups associated with the supine rise in JOP. 

Ocular pulse amplitude was greater in the OH 
group than the normals in both erect and supine 
positions, though the difference reached statis- 
tical significance only in the latter (p« 0-05), 
These values are illustrated in Fig 2. 

The ocular hypertensives had a higher mean 
heart rate than normals in both positions, but the 
difference was significant only when standing 
(erect: 11 bpm, p<0-05; supine: 6 bpm, 
p=NS). Similarly, mean blood pressure was 
higher in the OH group, but the differences 
failed to reach statistical significance. 


Discussion 

The technique of pneumotonometry has been 
available for some considerable tme and the 
accuracy of recorded [OP measurements 
compared with a Goldmann ‘standard’ has been 
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Figure 1: Relationship between mean intraocular pressure and pulsatile ocular blood flow in the 
right eye (n= 20 normals; 18 ocular hypertensives). Vertical and horizontal lines indicate SE M. 
E erect; S=supine. 


established previously." Our version of the 
Langham system uses a compressed air cylinder 
to deliver a constant gas flow to the hand-held 
pneumotonometer probe. Measurements are 
easy to perform, and the computer records 
values every 30 milliseconds over a five-second 
time period. 

The variation of the IOP with the heart rate is 
presented by the computer in waveform (Fig 3) 
and allows the calculation of the pulse amplitude 
between systolic and diastolic intraocular 
pressures (the ocular pulse).” This pressure 
difference corresponds to an ocular volume 
change which occurs as a bolus of arterial blood 
enters the eye during systole.” Manometric 
studies, both in enucleated eyes and in living 
human eyes prior to enucleation, have correlated 
the volume changes produced by a given bolus to 
a measured pressure increase.” ^ At present it is 
unclear how the ‘pressure-volume’ relationship 
may be modified in eyes of different sizes. 
Recordings from myopic eyes tend to have a 
smaller pulse amplitude, and hypermetropic 
eyes the opposite.” " We are conducting a study 
to correlate pulse amplitude with axial length 
and refractive state of the eye. 

The derived values obtained in this way are 
combined with two other parameters: first, the 
subject’s heart rate and second, the duration of 
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Figure 2: Postural changes in mean pulse amplitude of intraocular pressure. Vertical lines 
indicate SEM. 
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the systolic and diastolic phases of the IOP pulse 
waveform. Calculation of the pulsatile com- 
ponent of ocular blood flow (POBF) is made 
from these data.” It is emphasised that non- 
pulsatile flow is not measured by this technique, 
the calculations depending upon the IOP change 
produced by the entry of a bolus of arterial blood 
into the ocular circulation at systole. Doppler 
ultrasound studies of the ophthalmic artery have 
demonstrated a blood flow velocity. during 
diastole," suggesting the existence of a non- 
pulsatile component to total ocular blood flow. 
Furthermore, these authors report an increased 
diastolic blood flow velocity in the supine 
position. The extent to which these changes 
affect non-pulsatile flow and therefore the total 
amount of blood passing through the eye remains 
unclear at present. 

In our studies pulsatile ocular blood flow 
showed a marked fall in the supine position in 
both groups, and this corresponded with the rise 
in intraocular pressure associated with lying 
down. Furthermore, our values of POBF in 
normals, when supine, are somewhat lower than 
those described by Hopkins" in a smaller number 
of normotensive subjects, but the mean IOP of 
our normotensive group was about 3 mm Hg 
higher. No such association between POBF and 
IOP was found, however, when our two groups 
were compared. Although the ocular hyper- 
tensive group showed, as expected, higher mean 
pressures than normal, the pulsatile blood flow 
values were remarkably similar in the two 
groups, for both postures. This is an important 
observation as it implies that intraocular pressure 
is not the sole determinant of pulsatile ocular 
blood flow. 

The pulse amplitude of IOP (the ocular pulse) 
is related to arterial pulsation and reflects the 
influx of blood into the eye with each heart beat; 
the greater the pulse amplitude, the larger the 
bolus of blood entering the eye. The ocular 
hypertensives showed a slightly greater pulse 
amplitude than did the normotensives, which 
was less stable with a change in posture. Although 
this has been noted before, our values for both 
groups are much lower than those found by 
Perkins in his series." As a group, the hyper- 
tensives were older, and an age related increase 
in scleral rigidity may well be expected to 
increase the pulse amplitude. However, in the 
same study Perkins found no correlation between 
age and pulse amplitude. Furthermore, another 
study by Friedman et al found that there were no 
significant age effects on the coefficient of scleral 
rigidity over the age of 60, though its participants 
were somewhat older than our study groups." 

Mean blood pressure was higher in the ocular 
hypertensive group, in both positions. This may 
be of significance, as the perfusion pressure of 
the ocular vasculature is determined by the 
difference between mean ophthalmic arterial 
blood pressure and intraocular pressure; such 
postural changes in perfusion pressure have been 
recorded in other studies. ? * In the presence of a 
raised intraocular pressure the arterial perfusion 
pressure (and therefore blood flow) may be 
maintained owing to an increase in mean blood 
pressure. Such an association may, however, be 
coincidental. Schulzer and Drance were unable 
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Figure 3: Variation of intraocular pressure with time ~ the ocular pulse. 


to find a positive correlation between IOP and 
systolic blood pressure in a large group of 
subjects. They found that any associations were 
age related, which in our study could just reflect 
the differences between groups. 

The resting heart rate falls profoundly when 
the subject is supine, and this affects POBF, 
which represents a volume flow per minute. A 
significant difference was noted between the two 
groups, but despite the ocular hypertensives 
displaying a higher mean heart rate, the POBF in 
the two groups was the same whether standing or 
lying. These observations of differences in heart 
rate are important, as they provide another 
possible reason for the postural reduction in 
POBF, but again they do not explain the 
similarities noted between the groups. An alter- 
native explanation might be, of course, that the 
OH patients are maintaining their blood flow 
because of their higher heart rate and blood 
pressure, and this is further discussed below. 

From our results it can be seen that differences 
exist in several parameters between the two 
groups. These combine, however, to produce 
pulsatile components of ocular blood flow which 
are the same in both ocular normotensives and 
hypertensives. Furthermore, both groups show 
a similar postural fall of POBF on lying down, 
but the reasons for these observations remain 
unclear at present. Additional information may 
be obtained, however, by performing a derived 
analysis of the volume of blood in a single arterial 
pulse. The heart rate exerts a major influence on 
POBF, and rate changes are presumably res- 
ponsible, at least in part, for the postural 
alterations in flow observed here. Division of the 
POBF (ul/min) by the heart rate (beats/min) 
gives us a value for this single arterial pulse 
volume (ul) which, interestingly, did not show a 
postural variation in the ocular hypertensive 
group (mean, SEM) (erect: 5-69 (0:35) ul, 
supine: 5:61 (0-4) ul). The normotensives did 
show a reduction in this value on lying down, 
although this was small (erect: 6:42 (0-65) ul, 
supine: 5:58 (0-6) ul p«0-05). There was no 
significant difference between the groups. 
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Further investigation of the relative contribution 
of the heart rate to POBF and the possible 
determination of single arterial pulse volumes is 
clearly required. Investigations in this depart- 
ment are currently being performed on patients 
with cardiac pacemakers in which the heart rate 
can be set to a predetermined level, eliminating 
any postural variation and allowing closer 
scrutiny of POBF. 

In conclusion, we have demonstrated à reduc- 
tion in the pulsatile component of ocular blood 
flow, in both ocular normotensives and hyper- 
tensives, when they assume the supine posture 
from the upright. The mean values of POBF 
were similar in both groups despite the raised 
intraocular pressure of the hypertensives. A 
companion paper describes postural effects in a 
group of patients with chronic open angle 
glaucoma both with and without topical treat- 
ment. 
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FIFTY YEARS AGO 


Eye Injuries in Air Raids 


Ophthalmology has been called the Cinderella of 
Medicine and Surgery, left alone to fend for herself, 
often with meagre accommodation and equipment, in 
a general hospital. On December 29 [1940], the night 
of the severest incendiary raid on London to date, 
Cinderella was much in evidence with the cinders and 
was very much occupied long after midnight. At one 
large eye hospital in the City, 280 corneal and 
conjunctival foreign bodies were removed from mem- 
bers of the Fire Services between midnight and 
5.30 a.m. Charred material formed the bulk of these 
foreign bodies. Most of the men had been attended to 
at First Aid Posts by the instillation of castor oil drops, 
had returned to their duties, been compelled to retire 
again on account of discomfort and then visited an eye 
surgeon. The first 100 to be treated all removed their 
pad and bandage on leaving the hospital to return to 
their duties of fire-fighting and so for the remainder 
this therapeutic refinement was dispensed with, thus 
affording a saving of time and material. The eye 
injuries caused by flying glass have been severe and 
on one night at a general hospital in the City the eye 
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surgeon operated from 8 p.m. to 5.30 a.m. There were 
three cases in which both eyes were penetrated by 
splinters of glass, the most tragic being a husband and 
wife. Eyes containing glass fragments shrink relatively 
quickly, save in a few exceptional cases where a glass 
fragment has been retained in the vitreous for years 
without complications. 

It is difficult enough to persuade industrial workers 
to adopt devices for their ocular protection and 
likewise it seems that firemen and soldiers become 
irritated by any addition to their accoutrement and as 
the severity of their task increases.they cast away all 
but what they consider essential, preferring to take 
risks. To those less actively engaged in air raid duties 
but whose presence is necessary in look-out posts and 
on patrols, a pair of glasses fitted with one of the kinds 
of safety glass would save a number of eyes from 
destruction. To those sheltering in houses the pasting 
of windows with net, their occlusion by wooden 
shutters and the advice to keep clear of windows 
should be of sufficient prophylactic value. 
Annotation in Br J Ophthalmol 1941; 25: 179-80. 
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Postural studies in pulsatile ocular blood flow: 
II. Chronic open angle glaucoma 


DR Trew, S E Smith 


Abstract 

The pulsatile ocular blood flow (POBF) has 
been recorded in 15 patients with chronic open 
angle glaucoma. Measurements were per- 
formed during regular treatment with timolol 
0-25% eyedrops, two weeks after withdrawal of 
this treatment, and then a further two weeks 
after its reinstitution. Readings were taken 
with subjects in both the erect and supine 
positions by means of a pneumotonometric 
probe to measure intraocular pressure (IOP), 
linked to a Langham ocular blood flow system. 
Assumption of the supine posture was 
associated with a significant increase in IOP in 
all phases of the study. Treatment with timolol 
lowered the mean IOP in comparison with the 
untreated phase (—4-4 (SEM 0-6) mmHg, 
p<0-001) but had no effect on the postural 
change. À significant reduction in POBF was 
recorded on assumption of the supine posture 
(—66 (SEM 18) ul/min, p 0-001), representing 
a mean decrement of 19%. However, there 
were no significant differences in POBF 
between treated and untreated phases of the 
study. Comparison of the values obtained in 
patients with glaucoma (COAG) after with- 
drawal of treatment with those in subjects with 
ocular hypertension revealed that there was no 
significant difference in intraocular pressure 
between the two groups. However, both POBF 
(—68 (SEM 29) ul/min) and the pulse ampli- 
tude of the intraocular pressure (ocular pulse: 
—0-45 (SEM) 0:14 mmHg) were significantly 
lower in the COAG patients. Pulsatile ocular 
blood flow is significantly lower in patients with 
chronic open angle glaucoma. Furthermore, 
the POBF and the postural response of these 
patients is not improved by the use of topical 
timolol therapy. 


Standard treatments for chronic open angle 
glaucoma rely exclusively on the reduction of 
intraocular pressure (IOP). Despite apparent 
satisfactory pressure control, visual function 
declines progressively in a proportion of 
patients." ^ One possible explanation is that 
ocular blood flow is impaired in these patients, 
particularly when they are recumbent. We have 
described a significant reduction in pulsatile 
ocular blood flow (POBF) in ocular hyper- 
tensives and normotensives on assuming the 
supine posture from the upright.’ Intraocular 
pressure rises in the supine position, * and this 
may lower perfusion pressure, which would 
eventually reduce blood flow.’ Furthermore, this 
postural response of the IOP is greater in ocular 
hypertensive" and glaucoma subjects!" and the 
effect is known to persist despite hypotensive 
treatment.” " 


Photographic studies have shown that treat- 
ment with topical timolol reduces retinal arterial 
calibre.“ There is some evidence also, in rabbits, 
of a resultant reduction in blood flow," thougl 
the opposite has also been demonstrated in 
humans.” These effects are thought to be 
mediated by a direct effect on vascular 6-2 
receptors" irrespective of the hypotensive effect 
of timolol. These studies illustrate effects on 
retinal circulation, but this represents oniy a 
small percentage of total ocular blood flow, most 
of which passes through the ciliochoroidal 
system. * " They therefore take no account of the 
major blood supply via the posterior ciliary 
circulation, particularly to the optic nerve head. 
Although some workers consider vessels in this 
region to demonstrate autoregulation, ^" like 
that of the retinal vessels, ^ it is difficult to 
substantiate, particularly as the rest of the 
choroidal system appears not to be auto- 
regulated,” Interestingly, there has been some 
evidence from reflectometry and photography 
that intraocular pressure rises affect blood flow 
through the choroid in the peripapillary region 
significantly more than in the retinal circula- 
tion. 

The pulsatile component of total ocular flow 
may be derived from measurements of intra- 
ocular pressure" by applanation pneumotono- 
metry linked to a Langham ocular blood flow 
system.” In this study we have investigated the 
relationship of pulsatile ocular blood flow 
(POBF) to posture in patients with chronic open 
angle glaucoma receiving treatment with topical 
timolol 0-2596. Comparison has been made with 
a group of healthy ocular hypertensive subjects 
described in our companion paper.* 





Subjects and methods 


SUBIECTS 

Fifteen patients, six male and nine female, with 
chronic open angle glaucoma (COAG) were 
recruited from the outpatients department. The 
mean age of the group was 67-4 years (range 42- 
78). Each was under treatment solely with topi- 
cal timolol 0-2596 twice daily and was receiving 
no systemic medication. There were no diabetics 
or systemic hypertensives in the group. Each 
gave written consent to participate, and the 
study was approved by the Ethics Committee of 
West Lambeth Health Authority. 


STUDY DESIGN 

The patients were studied on three occasions: 
(1) while receiving regular treatment with 
tümolol 0:25% eyedrops; (2) two weeks after 
withdrawal of the treatment; and (3) a further 


two weeks after its reinstitution. The patients 
attended at the same time of day on each 
occasion. 


METHODS 

Measurements of intraocular pressure and ocular 
pulse amplitude were obtained by applanation 
pneumotonometry linked to a Langham ocular 
blood flow system, performed after instillation of 
0-4% benoxinate. Simultaneous recordings were 
made of heart rate by standard electrocardio- 
gram (ECG) and mean systemic blood pressure 
(diastolic plus one-third of the pulse pressure) 
with a Takeda Medical UA-751 Digital blood 
pressure meter. Measurements were performed 
in duplicate with the subject standing and, after 
15 minutes' rest, supine. 

Values of POBF were derived from the 
intraocular pressure pulse waveform and ampli- 
tude together with the heart rate, as described in 
the companion paper." 


STATISTICAL ANALYSIS 

Postural and treatment effects on POBF, 
intraocular pressure, ocular pulse amplitude, 
heart rate, and mean blood pressure were com- 
pared by analysis of variance appropriate for an 
experiment of factorial design." In the analysis 
of the following results no significant interaction 
was found for any of the recorded or calculated 
variables between patient groups and the 
postural changes observed. Similarly for the 
COAG patients no significant interactions were 
found between treatment (timolol) effects and 
the postural changes which occurred. In these 
comparisons, therefore, it is assumed that the 
postural effects are independent of patient 
groups and treatment, and they are reported as 
such. Comparisons of the same variables, 
between COAG patients off treatment and ocular 
hypertensives studied in our companion paper,” 
were made in the same way. 

Comparisons between the on-treatment phase 
and the retreatment phase in COAG patients for 
the above variables were made by Student’s 
paired f test. 


Results 

There were no significant differences between 
values for the right and left eyes, so for clarity of 
presentation the tables and figures illustrate 
effects on the right eye only. There were no 
significant differences between patients receiv- 


Table 1 Differences between treated and retreated phases, in COAG patients, in ocular and 
systemic variables concerned in pulsatile ocular blood flow: mean ( SEM) 
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Variable Posture 

Heart rate (bpm) Erect 
Supine 

Mean BPimmHg) — Erect 
Supine 

IOP (mmHg: Erect 
Supine 

Pulse amplitude Erect 
immHg) Supine 

POBF (l/min) Erect 
Supine 














Treated Retreated Mean difference p 

73-8 (3:5) 72:9 (2-5) 09 NS 
64-8 (2°93 66-9 (2:1) 2: NS 
104-8 (3-7) 103-6 (4:3) 1:2 NS 
97:135) 95-1 (33) 2:0 NS 
18-8 (0-9) 17-8 (0-9) 1-0 NS 
22°9 (1-0) LEFIOD) 1-2 NS 
17001) PIQUD 0 NS 
1-7 (0-1) 1:7 (0-1) 0 NS 
365 (29) 389 (32) 24 NS 

287 (25) 310 (25) 23 NS 


MEN 


NS - not significant. 


Trew, Smith 











pm 
L Erect 
E Supine 


M atte aaa ann rm n en 


intraocular pressure (mm Hg) 





A 


OH COAG (off) 


COAG (on) 


Group 


Figure] Effect of posture on mean intraocular pressure in 
the right eye. Groups shown: ocular hypertensives (OH), 
untreated (off) and treated (on) glaucoma patients. V ertical 
lines indicate SEM. 


ing treatment with timolol eyedrops and having 
reinstituted treatment in the third phase of the 
study ( Table 1). Comparisons are made therefore 
between treated and untreated phases. 

Group mean values for IOP, ocular pulse 
amplitude, and POBF of ocular hypertensive 
subjects (from the companion study?) and of 
glaucoma patients off and on timolol treatment 
in erect and supine positions are shown in 
Figures 1, 2, and 3 respectively. The relationship 
between IOP and POBF in the glaucoma 
patients is illustrated in Figure 4. 


COMPARISON BETWEEN COAG AND OCULAR 
HYPERTENSIVE PATIENTS 

Group differences and postural effects are given 
in Table 2. By comparison with ocular hyperten- 
sives, COAG patients had a significantly reduced 
ocular pulse amplitude (p«0-01) and POBF 
(p« 0-05) without difference in heart rate, mean 
blood pressure, or IOP. Assumption of the 
supine position was associated with a significant 
fall in heart rate (p<0-001), a rise in IOP 
(p<0-001), and a reduction in POBF (p<0-05) 
without change in mean blood pressure or ocular 
pulse amplitude. The lack of statistical interac- 
tion (see above) indicates that the postural 
changes did not differ between the patient 
groups. 
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Figure2 Effect of posture on the mean pulse amplitude of 
intraocular pressure in the right eye. Symbols as for Figure L. 
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Figure3 — Effect of posture on the mean pulsatile ocular blood 
flow in the right eye. Symbols as for Figure 1. | 


EFFECTS OF TIMOLOL TREATMENT 

Treatment and postural effects in COAG 
patients are given in Table 3. Timolol signific- 
antly reduced heart rate (p«0-001) and IOP 
(p<0-001) but did not alter mean blood pres- 
sure, ocular pulse amplitude, or POBF. In these 
subjects assumption of the supine position 
significantly reduced heart rate (p« 0-001) and 
mean blood pressure (p<0-01), caused a rise 
in IOP (p«0-01) and a reduction in POBF 
(p«0-001), but was without effect on ocular 
pulse amplitude. The lack of statistical interac- 
tion (see above) indicates that timolol treatment 
did not alter the ocular or systemic responses to 
postural change. 


RESPONSES OF INDIVIDUAL PATIENTS 

Figure 5 shows the responses of intraocular 
pressure to drug treatment. It demonstrates that 
in many patients IOP was lowered close to, if not 
within, the normal range. Individual patient 
results for changes in pulsatile ocular blood flow 
are illustrated in Figure 6 and provide a con- 
trast to the IOP findings. In the supine posture, 
when POBF values are at a minimum, timolol 


Table 2 Comparison between untreated COAG patients and ocular hypertensive (OH ) 
subjects and postural effects on ocular and systemic variables concerned with pulsatile ocular 
blood flow 
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Group comparison (COAG-OH ) Postural effect (lying-standing) 


Variable Mean SEM t p Mean SEM t p 
HMM yer meee seem kA TA erent NA AEE UR DONNE COR Te ENC ran, 








Heart rate (bpm) 18 36 0-516 NS  —147 36 ~4-041 «0-001 
Mean BP (mmHg) 02 30 0-070 NS —54 30  -L089 NS 
IOP (mmHg) 03 09 0-344 NS 46 09 5-091 «0-001 
Pulse amplitude (mmHg) | -0:45 0:14 —3-197 «0-01 0-26 0-14 1-802 NS 
POBF (ul/min) —68 29 —2-296 «(0-05  —65 29 ~2:226 «6-05 
Cananea aona 


NS «not significant. 


Table 3 Differences between treated (a) and untreated (b) COAG patients and postural 
effects on ocular and systemic variables concerned with pulsatile ocular blood flow 
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Treatment effect (a — b) Postural effect (Iving-standing) 











Variabie Mean SEM 1 p Mean SEM t p 
Heart rate (bpm) -67 L6  —4042 <0-001 —iL5 16  -6:994 «0-001 
Mean BP (mmHg) ~O-9 17  -0:506 NS -57 1-7 -3388 <00 
IOP (mmHg) -44 06 J —7234 «0-001 4+2 06 6:907 «001 
Pulse amplitude (mmHg) ~—0-09 — 0-08  —1:134 NS 0-15 0-08 1-793 NS 
POBF (ul/min) 5 18 0-253 NS —66 18 —3-588 «0-001 
«——————————————— EE 


NS not significant. 
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Figure 4 — Effect of intraocular pressure on mean pulsatile 
ocular blood flow in the right eye of glaucoma patients when on 
and off timolol treatment. Vertical and horizontal lines 
indicate SEM. E = erect. S= supine. 


markedly reduced flow still further in two of the 
15 patients. In one of these the flow was reduced 
by 44% and in the other by 40%. In addition 
three further patients in this group had persist- 
ently low values of POBF which failed to change 
in response to drug treatment. 


Discussion 

lwo important matters emerge from these 
observations. First, pulsatile ocular blood flow is 
significantly lower in patients with chronic open 
angle glaucoma than in subjects with ocular 
hypertension. Secondly pulsatile ocular blood 
flow and the postural response of these patients 
are not improved by the use of topical timolol 
therapy despite the resulting fall in IOP. 

The general pattern of observations made on 
the glaucoma patients is similar to that made in 
healthy ocular normotensive and hypertensive 
subjects and illustrated in our companion paper.* 
Assumption of the supine posture was associated 
with a rise in IOP in all phases of the study. 
Timolol treatment lowers the IOP in both post- 
ures, but it does not alter the postural change, as 
stated above. Similar observations have been 
made previously in ocular normotensives and 
glaucoma patients after instillation of topical B- 
blockers." Our patients received Ethics Com- 
mittee approval for treatment withdrawal for a 
period of two weeks prior to measurement in the 
‘untreated’ phase of the study. We recognise that 
this study design was not ideal, as some residual 
treatment effects may persist after this period of 
time.” Despite this, however, our results have 
demonstrated significant changes following 
treatment withdrawal, and any remaining effects 
would be small and unlikely to affect the validity 
of the overall results. 

At the same time our COAG patients had a 
decreased POBF on lying down, as did subjects 
with ocular hypertension. The values for mean 
blood pressure followed a similar pattern. 
However, timolol treatment did not change 
POBF in either posture nor did it alter the 
postural change. In the glaucoma patients this 
would indicate that taken as a group, institution 
of timolol treatment, while reducing IOP, does 
not improve ocular perfusion. Similar findings 
have been suggested in other studies on vascular 
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parameters in timolol treated subjects.*!” This 
observation is interesting because it suggests that 
the general vascular responses to this drug, such 
as a decreased heart rate and a reduction in blood 
pressure, may counteract the benefits accruing 
from its ocular hypotensive action. 

Inspection of the data from individual patients 
‘showed that timolol adversely affected POBF in 
two of 15 patients in the supine posture. This 
reduction in blood flow may have important 
consequences not only for the perfusion of the 
optic nerve head but also for the outer layers of 
the retina, which are supplied via the choroidal 
circulation and which have such high metabolic 
requirements. as 

These observations have shown that the 
POBF and the postural response of glaucoma 
subjects were not improved by the use of topical 
timolol therapy. In some cases the values 
worsened in the supine position in comparison 
with the untreated phase. This may provide a 
basis for understanding the mechanisms under- 
lying treatment failure in this type of patient, 
such as peripheral vasoconstriction locally, or 
reduction in heart rate systemically. Further 
prospective studies are required to confirm this 
finding and to relate it to long term changes in 
visual field defects. These observations suggest 
that research is needed into treatments which 
may by one mechanism or another improve 


. blood flow to the diseased eye. 
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Figure 6 Changes in pulsatile ocular blood flow for the right 
eye eof. indul glaucoma subjects when off and on timolol 
treatment. Above: erect. Below: supine. 
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Seroprevalence of antibodies to HTLV-I in patients 


with ocular disorders 


Kumimko Nakao, Makoto Matsumoto, Norio Ohba 


Abstract 

Human T-lymphotropic virus type 1 (HTLV-I) 
has been shown to spread worldwide and to be 
responsible for distinct systemic diseases, 
namely adult T-cell leukaemia and HTLV-I- 
associated myelopathy. Immune-mediated, 
inflammatory lesions in the lungs, joints, and 
lacrimal glands (Sjógren's syndrome) are also 
suggested to be associated with the retrovirus. 
We studied seroprevalence of antibodies to 
HTLV-I in patients with various ocular dis- 
orders who are residents of south-west Japan, 
one of the endemic areas of HTLV-I. Of 310 


' patients with ocular disease 72 (23:296) were 


seropositive. This seroprevalence did not 
differ significantly from that of the general 
population of the area. As regards individual 
ocular diseases, aetiologically undefined non- 
specific uveitis showed a significantly high 
seropositivity for HTLV-I. Of 44 patients 18 
(40.996) were seropositive. Their clinical 
features were acute or subacute, transient and 
sometimes recurrent, and granulomatous 
changes in the anterior uvea. Patients with 
isolated cotton-wool spot of the retina, non- 
familial retinitis pigmentosa, or keratocon- 
junctivitis sicca did not show any significantly 
high prevalence of HTLV-I infection. 


Human T-lymphotropic virus type 1 (HTLV-D) 
is a recently defined retrovirus that may cause 
malignant disease of the blood (adult T-cell 
leukaemia), and chronic neurological disease 
(HTLV-I-associated myelopathy or tropical 
spastic paraparesis).*° More recent studies also 
indicate that a diverse group of aetiologically 
unknown clinical disorders are probably associ- 
ated with HTLV-I infection as well, including 
pulmonary alveolitis, Sjógren's syndrome, and 
arthropathy.** 

HTLV-I has nothing to do with acquired 
immunodeficiency syndrome (AIDS), caused by 
a separate retrovirus HIV/HTLV-III,? but has 
received much attention by many researchers. 
HTLV-I infection is worldwide, with endemic 
areas in south-west Japan, the Caribbean basin, 
central Africa, and Melanesia, and its main 
transmission routes include vertical transmission 
from infected mother to child, transfusion of 
infected blood, and sexual transmission ^' 

Ocular disorders in patients with HTLV-I- 
associated systemic diseases include intraocular 
opportunistic infections such as cytomegalovirus 
retinitis in immunocompromised patients with 
adult T-cell leukaemia,?" and non-infectious 
anterior uveitis, microvascular changes of the 
retina, and retinochoroidal atrophic lesions 
in patients with HTLV-I-associated myelo- 
pathy," 


Our hospital is located in south-west Japan, 
where HTLV-I infection is highly endemic, and 
we see many patients infected with the retro- 
virus. We have therefore performed a prospec- 
tive study of HTLV-I seroprevalence in patients 
with various ocular diseases. The main purpose 
of this study was to search for any ocular disorder 
with an unusually high seroprevalence of 
HTLV-I infection. 


Materials and methods 

A series of 310 patients, 158 men and 152 
women, whose age ranged from 10 to 83 years 
(mean, 54-7, SD 17-3), were the subjects of a 
prospective study for HTLV-I infection. They 
were residents of Kagoshima prefecture of 
south-west Japan, and presented with various 
ocular diagnoses during a three-year period 
1987-9 (Table 1). Infection with HTLV-I was 
examined by assessment of serum antibodies 
against HTLV-I by the method of particle 
agglutination (PÀ method) as described else- 
where.” Agglutination reaction in serum of over 
16 times dilution was regarded as seropositive, 
hence infected with the retrovirus. The patients 
also received a thorough ophthalmic and 
systemic examination. 

The prevalence of HTLV-I infection in the 
general population of south-west Japan was 
studied by the PA method in a control group of 
2484 adults — 868 men and 1616 women, whose 
age ranged from 20 to 80 years (mean 55:4, SD 
10-7). 

The western blotting method (WB method) 
was also carried out on part of the material to 
confirm the accuracy of detection of the HTLV-I 
antibodies. Occasional materials showed incon- 
sistency between the PA and the WB methods, 
though it was not so marked as to affect the 
conclusion in the present study. 

The Mantel-Haenszel y? test was used for 
statistical comparison between ocular diseases 
and general population in consideration of the 
age factor. 


Results 

Table 1 shows HTLV-I seroprevalence in 
patients with various ocular diseases, together 
with that in control adult residents of south-west 
Japan. Of 310 ophthalmic patients 72 (23-296) 
were found to be infected with HTLV-I, the 
prevalence becoming higher with age. These 
results were compared with those for the general 
population of the same area, among whom 552 
(22:296) of 2484 control individuals were sero- 
positive for HTLV-I, also with an increasingly 
high seropositivity with age. There was no 


. Significant difference in HTLV-I seroprevalence 


Seroprevalence of antibodies to HTLV-I in patients with ocular disorders 


Figure 1 Seroprevalence of 
antibody to HTLV-I in a 

general population (closed 
reles: n=2484) and 
patients with various ocular 
disorders (open circles: n= 
310) plotted agatnst age in 
years. 





77 
Tablel Seroprevalence of antibodies to HTLV-I in various ocular disease 
Seroprevalence (seropositive cases/total cases) 
Ocular disease Age(years): 10-19 20-29 30-39 40-49 50-59 60-69 70-79 80-89 Total (%) 
Specific uveitis entities 0/3 Q/8 2/9 1/10 5/13 2/10 yl 11/54 (20-4) 
Ocular sarcoidosis 0/2 0/4 1/3 1/3 1/2 1/1 4/15 
Harada’s uveomeningitis 0/2 0/3 0/4 3/5 0/5 3/19 
Behcet's disease 1/2 0/2 1/2 2/6 
Posner-Schiossman syndrome ll ul 0/1 0/3 
Ocular toxoplasmosis on 1/3 0/1 1/1 2/6 
Fuchs's kecoa kiumi cyclitis 0/2 on 0/3 
Herpetic uveitis 1 0/1 
Non-specific uveitis 14 1/4 4/7 V3 4/8 410 6 2/2 18/44 (40-9)* 
Isolated cotton-wool spot o 0/1 Ul y4 0/4 V11 (9: 3) 
Retinal occlusion 0/1 0/1 0/1 0/1 0/1 1/2 1/7 (14:3 
Senile macular degeneration 2 Ul V8 3/6 on 5/18 50 
Retinitis pigmentosa 0/1 13 1/9 0/4 410 2/4 0/1 8/32 (25-0) 
Diabetic retinopathy 0/1 0/4 0/5 2/5 2/15 (54. 
toconjunctivitis sicca 1⁄3 Vs 0/8 29 0/1 4/26 (15-4 
jum 0/1 0/5 ‘0/4 1/1 1/11 (9:1) 
Senile cataract 0/3 0/4 1/8 7/12 2/8 10/35 ae. 6) 
Meets 0/6 0/3 W8 6 4/14 5/14 1/6 11/57 (19-3) 
Total 1/13 1/18 8/31 5/42 14/62 20/83 18/46 5/15 E 10 M 2) 
General tion seroprevalence 3/21 16/135 110/614 189/878 172/646 57/175 5/15 552/248 
(96) of H TL V-I (14-396) (11-996) (17.996) (21-596) (32-696) (26-69) (33-396) QAUM) 


*Statistically significant p«0-01 with the Mantel-Haenszel y? test. Others are not significant in comparison with general population. 


between the ophthalmic group and the general 
population (Fig 1). But a group of ocular diseases 
were specially prevalent among those associated 
with HTLV-I infection and warrant discussion. ' 

As regards endogenous uveitis, 11 (20:496) of 
54 patients with specific clinical entities, 
including Behget's disease and  Harada's 
uveomeningitis, were infected with HTLV-I. 
However, this prevalence was not significantly 
higher than in the control population; this 
excludes any causative association with the retro- 
virus, though it might affect the clinical picture 
of ocular disease. On the other hand 18 (40-996) 
of 44 patients with non-specific, aetiologic- 
ally undefined uveitis showed infection with 
HTLV-I. This prevalence was significantly 
higher than in the control group (37—7-62, df=1, 
p<0-01), by the Mantel-Haenszel y?! test 
applied in consideration of the age-dependent 
increase of seroprevalence. 

It is noticeable that non-specific uveitis in 
HTLV-I-infected patients was characterised by 
acute or subacute, mild granulomatous reactions 
in the anterior uveal tissue, such as Koeppe 
nodules and mutton-fat keratic precipitates 
with or without vitreous opacities, and that 
the disease subsided in a few weeks in an 
apparent response to local or systemic cortico- 
steroids. Two-of 18 such patients showed recur- 


.rent uveal reactions. All these HTLV-I-infected 


patients with characteristic uveitis remained 
otherwise normal in physical and laboratory 
studies during up to three years' follow-up. Case 
reports of some of these patients are given 


Beroprevalence(*) of HTLV-I 





Age(year) 


‘antibodies to HTLV-I, 


elsewhere.” The following is an additional repre- 
sentative case. 


CASE REPORT 

A 32-year-old man complained of acute blurring 
of vision in the left eye. The corrected visual 
acuity was 20/20 in the right eye and 20/40 in the 
left eye. Slit-lamp examination revealed in the 
left eye granulomatous uveitis, showing 1+ cells 
in the anterior chamber, 2+ mutton fat keratic 
precipitates, and granular vitreous opacities. 
Four weeks’ topical and systemic corticosteroid 
therapy brought about diminution of the inflam- 
matory signs, and the visual acuity returned to 
20/20. The patient remained normal in systemic 
and laboratory studies throughout the follow-up 
period of two years except for a seropositivity for 
HTLV-I. 

Of 11 patients who showed isolated, asympto- 
matic cotton-wool spots or mild retinal micro- 
vasculopathy but had no accountable local or 
systemic disease one was found to be infected 
with HTLV-I. 

Of 32 patients with non-familial, isolated 
retinitis pigmentosa, eight (25-0%) had serum 
thus indicating no 
significant increase in HTLV-I seroprevalence 
over the control group. 

As regards keratoconjunctivitis sicca, four 
(15-496) of 26 patients showed HTLV-I infec- 
tion, representing no significant increase in 
HTLV-I prevalence. 


Discussion 

The prevalence of HTLV-I infection is strik- 
ingly high in south-west Japan. Yet the majority 
of infected adults remain carriers without any 
overt clinical disease, as epidemiological studies 
indicate that only one in 1000-2000 infected 
individuals may suffer from malignant disease of 
blood or chronic neurological disease.*" In any 
case we should be cautious in interpreting the 
high seroprevalence in ocular diseases in terms of 
the virus's causative role. Indeed most of the 
ocular diseases studied here showed no statistic- 
ally significant increase in prevalence over the 
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control population. Some comments may, 
however, deserve mention on a certain group of 
ocular disorders. 

HTLV-I infection has received particular 
attention in recent years because, in addition to 


-obvious systemic diseases (adult T-cell, 


leukaemia and HTLV-I-associated myelo- 
pathy), various aetiologically unknown disorders 
such as pulmonary alveolitis, arthropathy, 
Sjégren’s syndrome, and myositis have been 
suggested to be involved in HTLV-I infection. A 
probable mechanism is thought to reside in 
immune mediated tissue reactions through 
polyclonal activation of T and B cell functions.** 
In this connection the present observations 
appear of substantial interest, in that patients 
with aetiologically undefined, non-specific 
uveitis showed a significantly high seropreval- 
ence of HTLV-I, and that the clinical features 
had an acute or subacute onset, consisted of 
granulomatous lesions in the anterior uvea, 
responded to local and/or systemic corticosteroid, 
and possibly ran a recurrent course. It is also 
emphasised that these patients remained other- 
wise intact in physical and laboratory studies. In 
particular we have found similar uveal disease in 
patients who had HTLV-I-associated myelo- 
pathy." It would therefore be plausible that 
uveal inflammatory disease should occur as an 
isolated form in close association with HTLV-I 
infection, and we are inclined to hypothesise 
HTLV-I-associated uveitis (HAU), though its 
pathogenesis remains to be defined. 

Isolated cotton-wool spots or microvascular 
changes of the retina are seen in some patients 
with HTLV-I-associated myelopathy." * In the 
present study we focused our attention on those 
patients who showed such retinal changes but 
did not show any accountable local or systemic 
disorder. One of nine such patients were found 
to be infected with ITTLV-I. Further studies are 
justified to explore whether an isolated form of 
retinal microangiopathy is associated with 
HTLV-I infection. 

We previously reported four cases of retino- 
choroidal degenerative changes which were 
found in 36 patients with HTLV-I-associated 
myelopathy, and discussed whether those cases 
represented a causative rather than a fortuitous 
association with HTLV-I infection, though the 
mechanism remained undefined." The observa- 
tions prompted us to examine HTLV-I seropre- 
valence in those patients who had isolated, 
aetiologically unknown, non-familial retino- 
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choroidal degeneration (retinitis pigmentosa): 
and as a result eight of 32 cases were found to be 
infected with the retrovirus. This degree of 
seroprevalence does not differ from that in the 
general population, but the finding may neither 
upset nor support a hypothesis that HTLV-I 
infection may involve retinochoroidal changes 
phenotypically similar to hereditary disease. . 
Infection with HTLV-I is now recognised to 
be worldwide.** Ophthalmologists should be 
aware of this newly defined retrovirus as well as 
another retrovirus human immunodeficiency 
virus (HIV/HTLV-IIT) causing acquired 
immunodeficiency syndrome.’ 


This study was sup Pporet by a grant in aid for scientific research 
lo. 634480396) the Japanese Ministry of Education, 
and Culture, and by a grant for retinochoroidal atrophy 

research from the Japanese Ministry of Health and Welfare. 
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66 Mos! patients for whom timolol is 
prescribed are elderly, and disorders likely 
to be aggravated by beta-adrenergic- 
receptor blocking agents are common in 
this age group. 99' 


When there is a chance of developing 
cardiopulmonary problems, such as 
bronchial asthma or heart failure, which 
may be aggravated by nonselective sys- 


temic beta blockade: 





...it makes good sense to think selective 
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Prognostic significance of the pattern visual evoked 
potential in ocular hypertension 


Lindsay Charles Bray, Keith William Mitchell, John William Howe 


Abstract 

This paper reports a prospective study on 49 
ocular hypertensive patients to evaluate the 
prognostic significance of transient abnor- 
malities in the pattern visual evoked potential 
(VEP) in the development of glaucoma. Seven 
of 24 patients with VEP abnormalities at 
diagnosis of ocular hypertension developed 
glaucomatous field defects in the follow-up 
period as compared with none of 25 patients 
with normal VEPs at diagnosis. We conclude 
that appropriately designed pattern VEP testing 
is a valuable complement to careful (preferably 
computerised, static) perimetry. In addition, 
our findings support the contention that, in 
glaucomatous disease of the optic nerve, 
rudimentary pattern processing mechanisms - 
that is ‘Y’-type units of the magnocellular 
pathways - may be affected earlier than 
luminance processing mechanisms. 


The diagnosis of chronic simple glaucoma (CSG) 
in routine clinical practice is made when a raised 
intraocular pressure (IOP) of >21 mmHg is 
accompanied by characteristic optic nerve head 
cupping and visual field defects. Ocular hyper- 
tension (OH), however, presents us with more 
complicated problems in terms of both definition 
and management. In theory, OH is a benign 
elevation of IOP, that is, one that does not cause 
damage to retinal ganglion cells. In clinical 
practice, however, OH is defined as an elevation 
of IOP in the absence of detectable visual field 
loss. Clearly these two may not be the same, as 
they depend very much on the field technique 
used to ascertain early CSG. The difference 
between these definitions was demonstrated by 
Quigley and colleagues in pathological studies of 
optic nerves and retinae of OH and CSG 
sufferers. He showed that, by the time glauco- 
matous field loss was detected by Goldmann 
perimetry, up to 40% of optic nerve fibres were 
lost.' In a recent paper Quigley correlated retinal 
ganglion cell loss (demonstrated histologically) 
with visual field loss detected by the Octopus and 
Humphrey computerised static perimeters. He 
showed that a 20-40% reduction in ganglion cells 
corresponded to a loss of sensitivity of 5-10 dB.’ 

Although raised IOP is intimately associated 
with glaucoma, the two are not synonymous. 
Prospective studies of OH have suggested that 
less than 30-35% of patients will eventually 
develop CSG and it is impossible to predict 
which of them it will be.>* Consequently, clinical 
management is problematical. On the one hand 
benign ocular hypertensives could be subject to 
unnecessary and potentially hazardous treat- 
ment, while on the other, withholding treatment 
from those with incipient glaucoma could result 


in accelerated field loss. Many clinicians, there- 
fore, attempt a compromise and treat only those 
patients with an IOP of >30 mmHg in whom the 
probability of CSG is higher. 

A number of alternative approaches have been 
advocated in an attempt to improve both 
detection and monitoring of OH and CSG. 
Stereoscopic optic disc’ and nerve fibre laver 
photography? have been advocated as more 
sensitive indicators of damage as well as 
other tests of visual function, including colour 
vision, " flicker perimetry," contrast sensi- 
tivity,” and recording of the visual evoked 
potential (VEP)*" and the pattern electro- 
retinogram (PERG). =" The VEP to pattern 
stimulation has been shown to demonstrate not 
only attenuation in CSG, but delay of the P100 
component of the so-called ‘transient? VEP and 
phase shifting of the ‘steady state’ VEP.''* 
Interestingly, significantly delayed latencies 
have also been observed in 25-50% of OH 
eyes.°'"° Earlier work in this department 
demonstrated a poor sensitivity of the VEP to 
detection of CSG in patients with superior visual 
field defects due to the dominance of the inferior 
hemifield signal to the full field VEP response.” 
Consequently an alternative technique was 
devised in which VEPs to superior and inferior 
hemifields were elicited separately, and the 
overall illumination of the central and peripheral 
retina was more carefully controlled. In this large 
comparative study these modifications were 
found to improve the detection rate of CSG. In 
addition abnormalities were reported in nearly 
50% of OH patients. It was suggested that such a 
large figure may partly be explained by the 
relatively poor sensitivity of the Goldmann 
perimeter in detecting early field defects, an 
observation confirmed by a number of com- 
parative studies using computerised static 
perimetry.” ” 

The purpose of this study, therefore, was to 
examine the transient pattern VEP in a group of 
ocular hypertensive patients who wer ts 
followed up prospectively to see if the fy 
of VEP abnormalities was of any’ pe : 







Material and methods 


SUBJECTS AND PATIENTS 

Forty-nine patients diagnosed as having OH 
were selected from the glaucoma clinic at the 
Royal Victoria Infirmary between late 1984 and 
early 1989. All patients were subjected, at diag- 
nosis, to full ophthalmological examination 
including Snellen visual acuity, applanation 
tonometry, gonioscopy, and funduscopy. Initial 
visual fields in 25 patients were recorded by the 
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Goldmann perimeter (targets 14, or I2.) and in 
the other 24 by the Octopus 2000R automated 
perimetry (program 34). 

A diagnosis of ocular hypertension was made 
when the following criteria were fulfilled: (1) 31 
mmHg>IOP>21 mmHg; (2) a healthy optic 
disc (cup/disc ratio «0-6 with ophthalmoscopi- 
cally norma] neuroretinal rim and nerve fibre 
layer); (3) a full visual field. 

Patients were excluded from the study if their 
visual acuity was «6/9, either due to media 
opacity or concomitant choroidoretinal patho- 
logy. In addition patients with miotic pupils 
(either due to senile miosis or drugs) were 
excluded from the study, since miosis is known 
to influence the VEP.” 

Repeat visual field and electrophysiological 
testing was performed in the latter part of 1989. 
All 49 patients had Octopus field testing, and in 
addition those initially diagnosed by kinetic 
perimetry were reassessd by this method. Aver- 
age follow-up period was 3:2 years (0-9-5-8 yr). 
In addition 26 age matched, normal subjects 
were tested to establish VEP control ranges. 


ELECTROPHYSIOLOGY 

The checkerboard was produced by a video 
pattern generator (Medelec) on a high quality 
TV monitor (Barco)? Luminance (L) 
modulation of the pattern was selected to give the 
pattern reversal mode of stimulation of a rate of 2 
reversals per second. Check subtense was selected 
to be 100’, pattern contrast (defined as Lmax—~ 


LininV(Limex+Lmin)) set at 40% and patient- 


monitor distance adjusted so that the stimulus 
field subtended 33°x26°. The monitor was 
surrounded by a light adapting screen which was 
adjusted to the same luminance as the space 
average luminance of the TV monitor, namely, 
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Figure 1 Pattern VEPs from a control subject. Upper traces to inferior hemifield stimulation, 
hemified stimulation 


lower traces to superior 
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10:4 Cd.m 7. The screen measured 1:9 mx 1-9m 
and subtended 120? x 120° at the retina. 
Silver/silver-chloride disc electrodes were 
attached to the scalp with collodion in the 
following positions as defined by Jasper”: 
active-‘0,”; reference-‘C,”; earth-‘P,’. Electrode 


‘impedences were adjusted to be <2 kohm in 


both active and reference leads. For inferior 
hemifield stimulation (IHS) a light emitting 
diode (LED) fixation spot was attached to the top 
centre of the monitor screen and for superior 
hemified stimulation (SHS) it was attached to the 
bottom centre, thus ensuring appropriate 
positioning of the subject’s fixation in relation to 
the stimulus. Depending upon the size of the 
response, either 64 or 128 epochs of 300 ms 
duration was amplified, averaged, and stored. 
Two averages were obtained to check for con- 
sistency, and quantitative analysis was performed 
on the average of the two. Monocular stimulation 
was performed throughout the study, the non- 
stimulated eye being occluded with a patch. 
Pupil diameter was measured at the conclusion 
of the test. 

The latency of the P100 component was 
measured, as was peak-peak amplitude between 
the P100 and N150 peaks. 


STATISTICAL TREATMENT OF RESULTS 

In the establishment of control ranges for absolute 
values of VEP measures data from one eye were 
selected from each individual, at random, as data 
from both eyes do not constitute truly random 
variables.” The level of statistical significance 
throughout all experimentation was selected to 
be at the 1% level (p«0-01). The effect of 
pathology was assumed to produce excursions 
from normality in one direction only — for 
example, latency increase, amplitude reduction 
—so that single-tailed Student's t test analysis was 
applied to all data. 


Results 

Representative VEPs from a control subject are 
shown in Fig 1, the responses to IHS being 
illustrated in the top half of the figure and those 
to SHS in the lower half. The characteristic P100 
component and its succeeding component, the 
N150, are clearly evident in all responses. A 
striking feature of the data in relation to the two 
stimulating modes is the longer component 
latency to SHS as compared with IHS. This 
feature is associated with the differing charac- 
teristics of the retinocortical pathways subserving 
the inferior and superior hemiretinae.?! ¥ For the 
control group as a whole, normal ranges for 


Tablel Normal ranges for VEP parameters 


Mean SD 99% ci 

(a) Absolute latency (ms) 
we 40-60 yr 108-7 6:9 124-7 

60-80 yr 114-9 6:9 130-9 
SHS 136:4 7:2 153-3 
(b) Interocular latency differences (ms): 
THS 1-6 1+} 40 
SHS 2:4 2:2 7:0 
(c) Interocular amplitude differences (y. V): 
IHS 1:4 0-9 3:5 
SHS 1-1 0-9 3:3 
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Pattern VEPs from an early CSG patient. Upper traces to inferior hemifield 
lower traces to superior hemifield stimulation. 


absolute P100 latency and interocular differences 
in both latency and amplitude were established 
(Table la-c). No sex differences were found, but 
there was a trend towards increasing latency with 
age for IHS. Consequently, absolute latency data 
were separated into two age bands. From these 
results 99% confidence limits (cl) were deter- 
mined (Table 1). Absolute values of amplitude 
showed considerable interindividual variation, 
which resulted in a large standard deviation. 
Lower limits were therefore (nonsensically) 
below zero, thus precluding the clinical utility of 
this measure. 

_ VEPs from a glaucoma patient are shown in 
Fig 2 (as an aid in comparing these data with 
those of normal persons, arrow markers indicate 
the upper 99% cl of the control ranges). It can be 
seen that to IHS there is a marked interocular 
difference in latency, the right eye responses 
having significantly longer latency than those 
from the left eye, even though both are within the 
normal range. There is also some attenuation of 
the former response as compared with the latter. 
The recordings to SHS do not show any differen- 


tial effects but do have latencies towards the top ` 


end of the normal range. In relation to the patient 
group as a whole they, at initial presentation, 
showed latency abnormalities (absolute and/or 
interocular differences) in 16 of 49 patients 
(32-796) (compared with two of 26 controls 
(7-796)). All 16 had significant interocular dif- 
ferences in latency (nine had abnormalities to 
IHS and 11 had abnormalities to SHS) and two 
revealed an absolute latency delay. In relation to 
interocular amplitude abnormalities, 14 of the 49 
(28-696) were significant — again, this compared 
with two of 26 controls (7-796). In addition, one 
patient had an unusual VEP waveform, and 


Hemifield 
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Table 2 Diagnostic outcome at follow-up in relation to 
initial VEP 








Initial YEP OH CSG Reverted 
Normal 23 0 2 
Abnormal 16 7 l 





Table3 Comparison of initial and follow-up VEP for OH 
patients 





Follow up VEP 
Initial VEP Normal Abnormal 
Normal 22 3 
Abnormal 7 17 





although detailed analysis of it was not feasible it 
was considered to be abnormal and was included 
in all subsequent analysis as such. Overall, 24 of 
49 patients (49-096) showed some sort of abnor- 
mality at initial diagnosis. Of these, 12 were 
initially assessed by Goldmann field and 12 by 
Octopus. 

Reassessment of the OH group at follow-up 
resulted in a reassignment of diagnosis as shown 
in Table 2. The most significant feature of these 
data is that all seyen who were subsequently 
confirmed as early CSG had an abnormal VEP on 


" initial assessment. It should be noted that five of 


these were initially assessed by Goldmann peri- 
metry and field defects were subsequently 
demonstrated by both this method and Octopus. 
The other two were assessed by the latter method 
alone. The additional 16 with abnormalities 
were, on reassessment, still regarded as OH. It is 
also interesting, and somewhat reassuring, to 
note that, of the 23 who had normal VEPs, none 
had developed signs of CSG by the end of the 
follow-up period. The ‘reverted’ column refers 
to those patients whose subsequent IOP readings 
were consistently found to be normal. A com- 
parison between results of the follow-up VEPs 
and the initial recordings is shown in Table 3. 
The 17 patients who had consistently abnormal 
VEPs included the seven who developed 
glaucomatous damage. Of the seven whose 
results returned to normal four had an increase in 
latency in their fellow éye, resulting in a loss of 
the previously reported interocular difference. 
The remaining three had no such explanation for 
the return of their VEP to ‘normality’ and 
included the single patient from this group who 
‘reverted’. Of the 25 patients who initially had 
normal VEPs 22 remained normal, two developed 
interocular differences in latency, and one an 
interocular difference-in amplitude. The VEPs 


Table4 Comparison of mean intertest changes in VEP 
latency . 


Intertest Signi; 
mean 5D (df)* 
(a) HS 
OH normal) —0-91 4:17 
OH abnormal) +1-19 4:72 NS an 
4-33 7:74 p-0-015 (27) 
(b) SHS 
OH WEP normal) —1-00 5°68 
OH aonormal) +3-38 4-73 p=0-008 on 
6-83 8:77 p=0-006 (2 
* Degrees of freedom 
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of the two patients who ‘reverted’ were normal 
on retesting. 


We also compared the mean intertest changes 


in VEP parameters of those ocular hypertensives 
who initially had normal VEPs respectively with 
those who had abnormal VEPs but remained 
OH, and those who developed CSG (Table 4). In 
relation to the former some difference was 
demonstrated in latency, but this was significant 
for the SHS mode alone (Table 4b). As to the 
latter, notwithstanding the small number in the 
CSG group (seven), significance was observed 
for both stimulation modes, at the significance 
level shown (Table 4a, b). Mean intertest ampli- 
tude did not show any changes in either group. 


Discussion 

Though the earliest studies of the VEP in OH 
failed to reveal any abnormalities," in recent 
years there have been a number of reports 
showing changes." ” 5 In addition there has been 
much enthusiasm concerning the potential 
application of the PERG in both ocular hyper- 
tension and early CSG, where the main 
finding has been attenuation of the response. 
Consequently, its application in the diagnosis 
and management of these conditions has been 
advocated. However, it is well understood in 
visual electrophysiology that absolute amplitude 
is a ‘soft’ quantity, whereas latency, or more 
correctly in this particular context implicit time, 
is a ‘hard’ quantity, — that is, amplitude 


measurements demonstrate large interindividual 


variability, whereas  latencyfimplicit time 
measurements show small interindividual vari- 
ability. Therefore, as PERG implicit time has 
shown little or no change in glaucoma,” its 
clinical utility is vitiated by the significant over- 
lap of amplitude distributions of control and 
OH/CSG populations." ? An attempt has been 
made to overcome this problem by adopting 
ratiometric techniques in relation to the 
measurement of PERG componentry,” and with 
some success. However, there are still problems, 
as measurement of amplitude has to be made 
with respect to a stable ‘baseline’, a condition 
notoriously difficult to achieve in the routine 
clinical setting. 

With regard to the transient pattern VEP, 
Towle’s group’ demonstrated significantly 
delayed latencies in 23% of OH patients, and 
subsequent studies using refined stimulation 
techniques’ have observed up to 47% of such 
patients with abnormalities." ?* The incidence of 
4996 in this present study generally concurs with 
these previous findings. À recent study using the 
flash VEP? has attempted to advocate the use of 
this method clinically, but it has long been 
known in electrophysiological research that such 
potentials are limited by wide variability of 
amplitude within the normal population and 
large interindividual variation in form.” It is also 
impossible adequately to control retinal adap- 
tation levels and exclude problems due to stray 
and scattered light. Consequently, the predic- 
table finding of significant overlap in P1 
amplitudes of control and pathological popula- 
tions in glaucoma? does, we believe, preclude its 
use for this purpose. 
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To our knowledge this present report is the 
first published follow-up study undertaken to 
determine the prognostic significance of electro- 
physiological abnormalities in OH. The most 
striking feature of our results is that all seven - 
patients who eventually developed glaucomatous 
field defects had VEP abnormalities at initial 
diagnosis of ocular hypertension. As a group 
they also showed increases in VEP latency at 
follow-up, thus demonstrating a deterioration of 
retinal ganglion cell function due to incipient 
glaucomatous damage. It must be conceded, 
however, that had the five who were initially. 
classified by kinetic perimetry been subjected to 
more sensitive computerised static perimetry, 
their initial diagnosis might have been different. 
In relation to the 16 patients with VEP abnor- 
malities at initial examination who have yet to 
develop field defects, we believe that they must 
be followed up carefully to determine whether 
they are in the early stages of glaucoma or 
whether they are false positives due to lack of 
specificity of the VEP. However, set against the 
latter possibility is the fact that, in common with 
the group who developed signs of glaucoma, they 
showed a significant increase in mean latency 
(albeit to SHS alone), strengthening the con- 
tention that they do indeed have incipient 
glaucoma. Thus we consider it is justifiable to 
assert that OH patients with VEP abnormalities 
at initial presentation are at higher risk of 
developing glaucoma. 

With respect to the OH group with normal 
VEPs at diagnosis, none of them so far have 
developed field defects, and intertest compari- 
sons have revealed marked stability of VEP 
parameters. Twenty-two of the original 25 
patients in this group have maintained normality 
on repeat testing and therefore we consider can 
be regarded as at low risk of developing 
glaucoma. Three, however, have developed VEP 
abnormalities and obviously must be treated 
with more caution. There are problems of course, 
in giving the correct weight to measurements of 
interocular differences. These may be absent in 
symmetrical glaucoma, leading, falsely, to the 
reporting of normality. Intertest comparisons 
are of more value in this instance, as they may 
reveal deterioration of VEP parameters that one 
would fail to detect when comparing a single 
VEP with the normal range. This was illustrated 
in our study group, six of the 16 OH patients 
with VEP abnormalities at diagnosis were 
reported as having normal VEPs on follow-up. 
Intertest comparisons, however, revealed an 
increase in latency in the fellow eye of four of 
them, and therefore there is the distinct suspicion 
that they could be abnormal. 

As no patient in the study had any concomitant ` 
neurophysiological or ophthalmological dis- 
orders, or confounding factors due to optical 
errors or medial opacities which could have 
compromised the data, we are confident in 
ascribing the effects to early glaucomatous 
processes. The result of such damage is, we 
would argue, consistent with the theory that 
units with large receptive field size and high 
contrast sensitivity — the ‘Y’-type cells of the 
magnocellular pathways — are damaged first in 
glaucoma.** This is not an unreasonable 
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suggestion, as our VEP stimulation technique, 
namely, field size/location, check size/contrast, 
and surround illumination, generally matches 
the characteristics and retinal location of such 
units. We would thus argue that such factors are 
of considerable import in ‘the design of VEP 
experimentation to maximise clinical effective- 
ness. 

The transient pattern VEP isa straightforward 
investigation which takes 10-15 minutes in total 
to perform and requires the patient to fixate for 
- only about 30-60 seconds at any one time. It thus 
requires less co-operation than conventional 
kinetic or computerised static perimetry and 
therefore has distinct advantages with regard to 
that group of patients who have difficulty in 
performing a field investigation. However, our 
current understanding of the effects of early 
glaucomatous pathology on visual function, 
coupled to the qualified conclusions of this 
modest follow-up study, do not allow us to 
advocate VEP methods as a substitute for careful 
static perimetry. What it does suggest is that the 
two techniques are complementary, the former 
giving us objective data on, primarily, pattern 
processing mechanisms, whereas the latter elicits 
subjective data on primarily luminance processing 
mechanisms. There is mounting evidence to 
support the contention that pattern mechanisms 
are affected in advance of luminance mechanisms 
in early glaucoma," and the findings of this study 
are in concordance with these. Much work still 
needs to be done, however to expand our know- 
ledge of such processes further. In addition more 
extended, prospective studies on larger patient 
cohorts are required before we can confidently 
support the pattern VEP as an earlier indicator of 
incipient glaucoma. 


The authors express their sincere thanks to Karen Copeland, chief 
modal purse technician, who with skill and alacrity elicited 
most of electrophysiological and visual field data in this study. 
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Ocular defects in infants of extremely low birth 
weight and low gestational age 


Priscilla Burgess, Ann Johnson 


Abstract 

'The eyes of 49 babies who weighed less than 
1000 g at birth or who were born at or before 28 
weeks gestation were examined at the age of 4 
years. Twenty-one children were normal. The 
remaining 29 children (5996) had ocular 
abnormalities which ranged from mild ambly- 
opia to blindness from retinopathy of pre- 
maturity. The need to examine children at risk 
is stressed. 


The recent increase in survival of babies of 
extremely low birth weight (ELBW), that is, 
weighing less than 1000 g, and infants of low 
gestational age (28 weeks or less) has led to 
increasing concern about their long term out- 
come. Overall less than half of these babies 
survive,! though survival rates as high as 63%’ 
are achieved in some areas. À recent meta- 
analysis of a large number of follow-up studies of 
ELBW infants has shown that just over a third of 
all survivors (3696) were impaired.’ Most of this 
impairment is of neurological origin — that is, 
cerebral palsy, sensory deficit, and learning 
difficulties. The most serious ocular defect in 
these babies is retinopathy of prematurity 
(ROP), and several studies have confirmed that 
the risk of ROP is inversely related to birth 
weight.** In particular, cicatrical, binding ROP 
is more common in infants weighing under 1 kg 
at birth.^?? 

The literature contains little information on 
the outcome of babies of low birth weight and 
low gestational age from the ophthalmological as 
distinct from a developmental standpoint. Saigal 
et al" described the findings at the age of 2 years 
ofa group of ELBW infants from a geographically 
defined region in Canada. She noted an overall 
incidence of ROP of 3896. There were eight 
children with one or both eyes blind from ROP 
from a population of 110 survivors (796). Two 
children had reduced vision due to optic atrophy 
(296), 17 were myopic (1696), 13 had strabismus 
(1296), and one had nystagmus (196). Keith and 
Kitchen" in a similar study noted ocular lesions 
in 3396 of survivors: 1096 had cicatricial ROP, 
396 had optic atrophy, 1796 had considerable, 
refractive error, and 19% had squint. 
Hungerford et al? in a study of babies born 
before 33 weeks of gestation found ocular patho- 
logy in 15%. The commonest problem was 
refractive error; 8% had ROP, and 5% had 
delayed visual maturation. Both these studies 
were hospital based and described survivors 
from one centre. 

In 1984 a study was undertaken of all infants 
born to mothers resident in the Oxford Region 
and who weighed less than 1000 g at birth or who 
were born at or before 28 weeks’ gestation. The 


eyes of 72% of this cohort of ELBW babies were 
also examined. The main purpose of this report 
is to give a detailed description of the ocular 
findings. 


Patients and methods 

Sixty-eight of 127 (54%) babies born alive to 
mothers in the Oxford Region and who weighed 
less than 1000 g or who were born at of before 28 
weeks’ pestation survived to their fourth birth- 
day. The eyes of 49 of the 68 survivors were 
examined during a two-year period from June 
1987 to June 1989. The mean age of the children 
(25 girls, 24 boys) at the time of visual assessment 
was 4 years 4 months (range 3 years 8 months to 
4 years 1] months). 

The ocular assessment consisted of the | 
following: The parents were questioned about 
eye disease either in the child or in the family, 
with particular reference to strabismus and 
myopia. A detailed neonatal history was available 
from the hospital notes. The ocular motility was 
assessed, and examination included pursuit and 
saccadic eye movements, and a cover test for near 
and distance. Visual acuity was measured where 
possible with a linear Snellen chart or linear 
Sheridan Gardner or Kay pictures. In non-verbal 
children the ability to fix and follow small targets 
was assessed. We also undertook confrontation 
visual field tests using finger counting in the 
quadrants; TNO tests (named after authors — 
Toegepast, Natuurwetenschappelijk, Onder- 
zoek to measure stereopsis; Slit-lamp examina- 
tion; and refraction and indirect ophthalmoscopy 
following the instillation of cyclopentolate 1%. 

Not all children were examined by an ophthal- 
mologist as neonates. Whether or not such an 
examination was performed depended on the 
intensive care unit in which the child was 
treated. 


Results 

The ocular findings in 21 to 49 (43%) children 
were normal. The remaining 28 children (59%) 
were found te have a variety of ocular abnor- 
malities (Table 1). 


RETINOPATHY OF PREMATURITY 
Two of 49 (4%) children had severe cicatricial 


Tablei Ocular defects 


Number of Percentage of 
children j 
Retinopathy of prematurity 2 4 
Strabismus 25 
Myopia 5 10 
Optic nerve head abnormalities — 5 10 
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ROP. The first was born at 26 weeks’ gestation 
and weighed 720 g. She suffered from respiratory 
distress syndrome, was ventilated until the fifth 
day of life, and had supplemental oxygen in a 
headbox until the sixteenth day. She also had a 
patent ductus arteriosus which was treated with 
indomethacin. At 6 months of chronological age 
she was noted to have roving eye movements 
and was found to have bilateral closed funnel 
retinal detachments. At age 4 years she was blind 
in both eyes and entirely retarded, with a severe 
communication disorder. 

The second child with severe cicatricial ROP 
was born at 24 weeks' gestation and weighed 
632 g. She was ventilated for six weeks and 
sustained an intraventricular haemorrhage. 
When assessed the right eye was normal, but the 
left was divergent and had an eccentric macula 
with a dragged disc and temporal vasculature. 
Interestingly this eye was highly hypermetropic 
and astigmatic. This child had made good 
developmental progress, and neither child with 
ROP had associated cerebral palsy. 

Another child when seen during the neonatal 
period had acute ROP (grade 2 maximally) but 
was normal when seen at age 4. A further child 
bad mild mid peripheral retinal pigmentary 
speckling as her only abnormality at age 4: 


STRABISMUS 

Twelve of 49 (2496) children had strabismus 
(Table 2). Of the eight convergent cases, six were 
non-accommodative, one partially accom- 
modative, and one infantile. There were four 
divergent squints, three constant and one 
intermittent. 

Three children were myopic (range —2 to —8 
dioptres). All three had a non-accommodative 
pattern esotropia. 

Nine of the 12 squinting children had reduced 
acuity in one or both eyes. In six this was due to 
sensory deprivation, in three it was associated 
with myopia, one had hypoplastic discs, one had 
optic atrophy and one had ROP. Six of the 
children had neurological or behavioural 
problems. Four had cerebral palsy, one was 
developmentally delayed, and the sixth was 
hyperactive. 

A further child not included above had a past 
history of strabismus but was not squinting when 
seen at 4 years. She also had no evidence of 


_ Stereopsis. 


Table 2 Associations found with strabismus 


Myopia 
Amblyopia 
Neurological defect 


Convergent C t 
non 


Table 3 Optic nerve head abnormalities 
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OPTIC NERVE HEAD ABNORMALITES 

Five of 49 (1096) children had either unilateral or 
bilateral abnormalities of the optic nerve head 
(Table 3). There were two children with optic 
atrophy. The first had unilateral involvement 
and a visual acuity of 6/18 in the affected eye. 
The second with bilateral involvement was also 
cortically blind and could not fix or follow a 
target with either eye. Of the remaining three 
children one had bilateral optic nerve hypoplasia 
and very poor acuity in both eyes, another had a 
large irregularly shaped left optic disc probably 
due to buried drusen and a visual acuity of 6/12 in 
the affected eye. The third had bilateral tilted 
discs with mild oblique astigmatism but normal 
visual acuity in both eyes. 


CORTICAL BLINDNESS 

One child was ‘corticaliy blind’. Born at 26 
weeks she had had a particularly difficult neo- 
natal period. Following an intraventricular 
haemorrhage she developed hydrocephalus, 
which was treated by a ventriculo-peritoneal 
shunt. Subsequently she developed at least two 
episodes of meningitis and blockage of the shunt. 
When examined she had severe spastic quad- 
riplegia, entire developmental delay, mild 
myopia and bilateral optic atrophy. It was 
extremely difficult to quantify the degree of 
visual impairment attributable to optic nerve 
disease and that related to the postchiasmal 
pathways. 

Five children had mild to moderate impair- 
ment of visual acuity in one or both eyes 
unassociated with any abnormality of the media 
fundus or error of refraction and may have had 
minor cortical visual impairment. 


MYOPIA 

Five of 49 (1096) children were myopic (range 
—1:50 to —8:00 D) (Figure 1). In only one was 
the vision correctable to 6/6 in each eye., Three 
had reduced vision due to anisometropia and 
squint and one had both optic atrophy and 
cortical blindness. Two children had family 
history of myopia in close relatives. A family 
history in two other children was unavailable 
because they had been adopted. Three of the five 
myopic children were found to have straightening 
of the temporal vascular arcades but no other 
stigmata of ROP. They had not been ventilated 
for longer than 24 hours and all weighed over 
900 g. 


Discussion 

This study has been largely concerned with the 
detection of anatomical and functional defects of 
the visual system in a group of ELBW babies 
delivered to residents of a geographically defined 
area. The high incidence of ocular morbidity of 
59% could have been due to bias in the sample, 
because children with known or obvious defects 
were more likely to be available for ophthalmic 
examination. The group of children not seen did 
not differ from those who were seen in mean 
birth weight or mean gestational age (Table 4). 
Neither did the proportion of children with an 
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Figure 1 Refractive data. 


impairment differ in the two groups. All 19 
infants not seen were screened by health visitors; 
seven of 19 were referred to specialist eye services. 
None of these referred children were found to 
have an ophthalmic abnormality. If we assume 
that, although other systems were impaired, all 
19 children were ophthalmologically normal, the 
incidence of ocular defect in this population is 
43% (29/68). 


RETINOPATHY OF PREMATURITY 

The two children with cicatricial ROP had 
several of the recognised risk factors for this 
condition, namely extreme prematurity, 
extremely low birth weight, severe respiratory 
distress syndrome, and intraventricular haemor- 
rhage. Several studies from the United States 
have shown that the incidence of blindness from 
ROP in infants with birth weights of less than 
1:5 kg ranges from 1:896 to 496,**? but the dis- 
tribution is markedly skewed towards those 
weighing less than 1 kg. Cicatricial disease 
occurs in 22-4296 of these smallest survivors, *? 
whereas 5-11% of them are blind. Ng et al" in a 
geographically defined study in Britain con- 
firmed the greater severity of ROP with shorter 
gestation and lower birth weight. The early and 
frequent examinations of babies in their study 
identified a very high incidence of acute ROP. 
The incidence of cicatricial disease was low, and 
they suggest that this may be partly due to racial 
factors. The incidence of cicatricial disease in our 


' study may be underestimated owing to the 


difficulties of examining the peripheral fundus of 
children of this age. Indeed three of the myopic 


` children had straightening of the temporal 


vascular arcades and probably had ROP. If 
these children are included, the incidence of 
cicatricial ROP was 5/49 or 1096. 


STRABISMUS 
The incidence of strabismus is higher in preterm 
than full term babies. Kushner," for example, 


' found an incidence of 34% in a group of babies 
with regressed ROP, 16% in a group of preterm 


Burgess, Johnson 


Table4 Birth weight, gestational age, and impairment code 
of all survivors to 4 years 








Children Children 
seen not seen 
Number 19 
Male . 25 (51%) 7 aay 
Birthweight (o mean (SD) 1009 (201) 1068 (251) 
mean(SD) . d 279(.9) 2760-2) 
Number of children with . 
impairment coded 3 or 4* 27 (55%) 8T (67%) 
*Im t code 3=impairment in one or more areas resulting 
nM to moderate .im t code 4 a 
cerebral developmental dela 
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babies without ROP, and 596 in a comparable 
group of full term babies. Anisometropia 
inducing strabismus and amblyopia only partly 
explains these findings. The incidence of 
strabismus in this study (2496) is higher than in 
similar studies, where incidences of 1296 and 
19% have been noted. One explanation for this is 
the older population seen in the Oxford study, 
with an increased risk of accommodative 
esotropia and consecutive divergence. 

In this study one-third of the squints were 
divergent, a much higher proportion than that 
seen elsewhere in similar but not strictly com- 
parable groups and again may be due to the age of 
the population examined. In Black's study! of 
visual disorders associated with cerebral palsy he 
also noted a convergence:divergence ratio of 
2:3:1. 

The strong association bétween myopia and 
convergent squint has also been noted by Keith 
and Kitchen" and Kushner”; the mechanism is 
presumably a type of sensory deprivation 
esotropia. The incidence of squint is higher in 
children with neurological deficit, especially 
cerebral palsy.5 The mechanism for this is not 
fully explained, but children with the spastic 
type of cerebral palsy are the most likely to have 
ocular defects. In them the pathology is extensive 
and diffuse, with periventricular and subcortical 
haemorrhage and cortical atrophy. 


OPTIC NERVE ABNORMALITIES 

The association between cerebral palsy and 
ocular morbidity is well recognised.'*"” The 4% 
incidence of optic atrophy in this study compares 
with reported incidences of 2%” and 3%." 
Possible mechanisms for optic atrophy are that it 
is secondary to hydrocephalus and also is 
associated with cerebral palsy.“ In the same 
study hypoplastic discs were seen in 3/120 (2-596) 
children with severe spastic cerebral palsy; our 
child with hypoplastic discs also had severe 
spastic cerebral palsy. There were two cases of 
relatively innocuous disc abnormalities (one 
tilted disc and buried drusen) which have not 
previously been recorded as a feature of low birth 
weight. l 


CORTICAL BLINDNESS 

Diffuse cortical deficit may be associated with 
visual impairment without any abnormality of 
the eyes or anterior visual pathways." The acuity 
in these children is usually limited to counting. 


Ocular defects in infants of extremely low birth weight and low gestational age 


fingers or less. Colour vision and the ability to 
perceive movement is better than form per- 
ception. There is a broad spectrum of disability 
in this condition. It has recently become apparent 
that visual acuity in children who were born 
prematurely is less good than in full term controls. 
This seems to be the result of some other factor 
associated with prematurity.” It may be that 
the five children in our study with decreased 
acuity without any ophthalmic explanation have 
the latter type of cortical visual impairment. 


MYOPIA 
There is a well recognised relationship between 
myopia and ROP.” Myopia has been described 
as a feature of all grades of ROP but occurring in 
up to 80% of patients with cicatricial disease.” 
Asymmetrical myopia can result in severe aniso- 
metropic amblyopia in an eye with only minimal 
cicatricial changes. Several studies have reported 
that the myopia is not solely due to increased 
axial length but may have lenticular and corneal 
components. *7* | 

Because of the high incidence of ocular mor- 
bidity in ELBW babies it is recommended that 
such children should not only be examined by an 
ophthalmologist in the nursery to detect ROP 
but also followed up during early childhood to 
detect, and if possible treat, any associated 
ocular disorder. Some of these children have 
multiple handicaps, and visual defects may be 
overlooked, with serious visual and educational 
implications. Babies of extremely low birth 
weight contribute minimally to the total ocular 
pathology seen in early childhood. However, the 
risk of abnormality is high, and they warrant 
thorough ophthalmic assessment and care. 


The authors thank Mr J J Kanski and Dr Andrew Wilkinson for 
their help in the preparation of this paper. Action Research for the 
Crippled Child funded the neurodevelopmental part of the study. 
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Multifocal IOL implantation: 16 cases 


Ilse Vanderschueren, Thierry Zeyen, Benjamin D’heer 


Abstract 

We interpreted the clinical data from 16 eyes 
with a 3M multifocal implant and compared 
them with data from 16 monofocal implants 
with the same follow-up period. The multifocal 
implant has several disadvantages: a lower 
initial visual acuity, a higher frequency of 
posterior synechiae, and slightly more difficult 
ophthalmoscopy than with conventional 
lenses. The great advantage of the multifocal 
implant is the good near visual acuity without 
additional correction. 


The 3M multifocal IOL was implanted in 16 eyes 
of 12 patients; four patients received a bilateral 
3M multifocal IOL implant. The patients ranged 
in age from 39 to 86 years (mean 73 years). The 
length of follow-up ranged from three to 16 
weeks (mean seven weeks). 

All the patients in our study group underwent 
an extracapsular cataract extraction with IOL 
implantation according to the envelope tech- 
nique, except forone patient who had a secondary 
IOL implantation (in the sulcus ciliaris) after a 
previous extracapsular lens extraction for a 
traumatic cataract. 

The 3M mulufocal IOL is an entirely poly- 
methyl methacrylate (PMMA) lens. It creates 
near and far vision through the use of precision 
diffractive optics rather than relying on con- 
ventional refractive optics alone. ' 

This bifocal vision is realised by the design of 
the 3M IOL, which consists of a diffractive 
microstructure superimposed on the posterior 
surface of a conventional lens. This micro- 
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Figure 2 “Simultaneous vision’ imaging with an [OL which 
has two powers: (a) distant vision; (b) near vision. 


structure is composed of a series of concentric 
sloped rings which diffract light in a specific way 
to create two foci (Fig 1). 

The base power of the lens (distance focus) is 
equivalent to that of a conventional lens of the 
same dioptric power (Fig 2). The ‘add-’ power 
(near focus) is provided by the correct diffractive 
microstructure on the posterior surface. 


Results 

For each case we studied several parameters and 
compared the results with those from 16 mono- 
focal lenses implanted on the same day by the 
same surgeon and thus with exactly the same 
postoperative follow-up. These parameters 
included refraction, visual acuity, glare testing, 
slit-lamp examination, and near vision. 
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Figure 3.— Postoperative refraction in spherical equivalents of 
the multifocal cases. 
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spherical equivalents was in the slightly myopic 
range for most of the cases. The histogram on 
Figure 3 represents the refraction distribution of 
the multifocal cases. It was exactly superposable 
on the monofocal distribution with the exception 
of one isolated case of high myopia, which was 
unexpected and not planned. A slight postopera- 
tive myopia is an acceptable result when using 
monofocal lenses; with multifocal lenses, how- 
ever, the goal is emmetropia. | 

When comparing the evolution of the post- 
operative visual acuity between the two groups 
(Fig 4), we found that during the first weeks this 
visual acuity was a little lower for the multifocal 
cases. But after a period of seven weeks one can 
see the two curves joining each other. At that 
time the visual acuity was almost similar for both 
groups. This phenomenon is not of major 
importance on a long term basis, though it 
induces a lower degree of initial postoperative 
satisfaction. 

We also studied the glare phenomenon (Fig 5), 
but only for the multifocal lenses. With the 
‘Brightness acuity tester’ there was a slight 
decrease in visual acuity during the first post- 
operative weeks. But from the eighth week on we 
found that glare was no longer a problem. One 
patient, however, continued to mention glare 
spontaneously in the longer term. 

By slit-lamp examination a surprisingly high 
frequency of posterior synechiae was found. 
This phenomenon is probably due to the con- 
figuration of this type of lens, especially to its 


Figure Influence of glare higher anterior convexity. The anterior capsule 


on the visual acuity for the 
multifocal cases. BAT — 
brightness acuity tester. 
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Figure6 Efficiency of the near focus of the multifocal IOL. 


is compressed between the iris and lens, which 
favours the formation of synechiae. The post- 
operative amount of flare and number of cells in 
the anterior chamber was comparable in both 
groups after four weeks of follow-up. 

A longer follow-up period is certainly necessary. 
to evaluate whether the irregular surface of this 
lens induces inflammatory reactions in the longer 
term. 

The main advantage of this lens is undoubtedly 
the near vision (Fig 6). Most of the patients 
(‘Snellen 1 without addition’) could read the 
smailest text of the Snellen chart, and this by 
using their correction for far vision. The second 
group of patients (‘Others’) could not read the 
smallest text, probably owing to a slight cystoid 
macular oedema. To verify if these patients will 
ultimately succeed in reading Snellen 1 a longer 
follow-up period is neccessary. 

The third group of patients (‘Snellen 1 with 
addition’) could read the smallest text, but only 
with additional correction for near vision. These 
patients have probably not yet succeeded in 
finding the use of their near focus. Patients with 
a multifocal IOL presumably need an adaptation 
period, which might last a few months, before 
they discover the optimal use of their two foci.’ 

As an illustration of the use of these two foci, 
Figure 7 shows two automatic perimetries of the 
same patient with a multifocal IOL and an 
emmetropic postoperative refraction. The peri- 
metry shown in Figure 7A was performed 
without a corrective glass. The patient used his 
focus for near vision. During the perimetry 
shown in Figure 7B a corrective glass of 2:5 
dioptres was used; here the patient used his focus 
for far vision. The deficits can be perfectly 
superposed. This example indicates that this 
patient could switch, unconsciously aad with 
great ease, from the use of far focus to near focus 
— and with a comparable visual result. 


Discussion 

We compared 16 eyes which underwent a multi- 
focal IOL implantation with 16 eyes with a 
monofocal implant. Several parameters were 
studied. The average postoperative refraction 
was in the slightly myopic range in both groups. 
This was less desirable for the multifocal 
implants, where the aim is emmetropia. Lens 
calculation methods will have to be refined to 
obtain a higher number of emmetropic cases.’ 
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Figure7 Automatic perimetry (A) without and (B) with the use of a near addition of the same patient with a multifocal IOL. The nasal visual field defect is due 


to a retinoschisis. 


In the multifocal group we found a lower 
initial visual acuity than in the monofocal group. 
The occurrence of posterior synechiae was much 
more frequent with the multifocal lenses, prob- 
ably owing to a greater anterior convexity of 
these lenses. If biodegradability of intraocular 
lenses should become a problem for some patients 
in the longer term, it will certainly become so for 


this type of multifocal IOL because of its much 
larger PMMA surface. 

The great advantage of the 3M multifocal IOL 
is the ability of the patient to use near vision 
without additional correction. Most patients 
succeeded in doing this soon after operation. 
This feature is probably more appreciated by 
younger patients, who are still working, than by 
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older, inactive patients.‘ The fact that this 
advantage might influence the indication for 
IOL implantation (implanting an IOL at the 
presbyopic age with almost no cataract or none at 
all) will probably be a matter for debate in future. 
A parameter we did not study is the contrast 
sensitivity. The study of Olsen and Corydon’ 
indicates that there is a decrease in contrast 
sensitivity for near vision, not for distance vision, 
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making the near focus somewhat less efficient 
than the far focus. 
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Effect of anaesthesia on intraocular blood flow 


Rosemary Robinson, Mary White, Patrick McCann, John Magner, Peter Eustace 


Abstract 

Pulsatile ocular blood flow, intraocular 
pressure, systemic blood pressure, and heart 
rate was measured in two groups of 15 patients. 
One received lignocaine 1-5 mg/kg intra- 
venously prior to induction. There was a 
significant increase in intraocular pressure 
after suxamethonium, which was not associ- 
ated with any rise in ocular blood flow. Both 
the IOP and ocular blood flow increased 
significantly after tracheal intubation. A rise in 
ocular blood flow reflects the stress response 
associated with intubation. Lignocaine failed 
to attenuate either response. 


Laryngoscopy and endotracheal intubation can 
cause an increase in both intracranial and intra- 
ocular pressure (IOP).'? Suxamethonium has 
also been associated with an increase in IOP.? 
The mechanism by which this is brought about is 
uncertain. Murphy et al* showed that the major 
increase in IOP occurs immediately after endo- 
tracheal intubation rather than after the intra- 
venous administration of suxamethonium. As a 
direct continuation of this study we examined 


the effect of administration of suxamethonium - 


and endotracheal intubation on ocular 
blood flow to study the cause of these 
findings. 

Intraocular pressure and pulsatile ocular 
blood flow (OBF) were measured by the Lang- 
ham OBF System.’ Briefly, this instrument is 
based on the principle that blood flow to the eye is 
pulsatile. With each heart beat a bolus of blood is 
pumped into the eye which alters the intraocular 
pressure. From previously calculated pressure 
volume curves the change in pressure can be 
converted to a known volume. When multiplied 
by the heart rate per minute, the pulsatile flow 
to the eye per minute can be calculated. The 
IOP is measured with a sensitive electronic 


pneumatonometer which can record JOP at 


30 ms intervals, giving a total of 30 pressure 
readings during each IOP pulsation. Thus our 
accurate and reproducible recording of systolic 
and diastolic IOP is recorded and the change in 
IOP can be easily measured. 


Materials and methods 

Thirty patients giving informed consent and 
undergoing general anaesthesia, requiring intu- 
bation, for elective surgery were studied pros- 


Table1 Data for patient subgroups: mean (SD) 


. Placebo Lignocaine 
Age 47:36 (16:19) 52:33 (16:99 
Sex M:F 7:8 9:6 ( 
hind 71-36 (9-22) 67-24 (8-42) 


HEART RATE b/min 





immaciately 1 min Post 1 min Post 4 min Post 
Poet Induction — Buxamethonium intubation intubation 
Figure] There isa increase one minute after 


significant 
intubation. b/min=beats per minute. 


pectively. All patients were American Society of 
Anesthesiologists groups 1/11.° Patients with a 
history of glaucoma, cataract, hypertension, dia- 
betes, or carotid artery disease were excluded 
from the study. They were grouped by random 
number allocation into two groups of 15 on a. 
double blind basis. Group 1 received intravenous 
lignocaine 1:5 mg/kg pretreatment one minute 
before induction, while group 2 received a 
placebo of 10 ml of saline. 

All received diazepam 10 mg orally one hour 
prior to surgery. All were induced with a sleep - 
dose of thiopentone 4—5 mg/kg, followed by 
suxamethonium 1:5 mg/kg one minute later, 
followed by endotracheal intubation one minute 
later. They were then maintained on a mixture of 
oxygen and nitrous oxide and enfluorane. 

The IOP and OBF were measured by the 
Langham OBF System, and the heart rate and 
mean blood pressure were measured simul- 


taneously with a Dynamap. Measurements were 


taken immediately after induction at loss of the 
eyelash reflex, one minüte after suxamethonium 
just prior to laryngoscopy, one minute after 
tracheal intubation, and four minutes later. The 
results were analysed by Student's t test for 
continuous variables. 
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Figure2 There is a significant increase one minute after 
intubation. There is no significant difference between the two 
groups at any stage. 


Effect of anaesthesia on intraocular blood flow 
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Figure 3. There is a significant increase one minute after 
suxamethonium and a further significant increase one minute 
after intubation. 


Results 

Both groups were evenly matched for age, sex, 
and weight (Table 1). There was no significant 
difference in heart rate and mean blood pressure 
between group | and group 2 at any time (Figs 1, 
2). Both parameters showed a significant 
increase from baseline one minute after endo- 
tracheal intubation (p« 0:05). 

The ocular haemodynamics are shown in 
Figures 3 and 4. There was a significant decrease 
in OBF in the control group immediately after 
suxamethonium (p<0-05). Flow in the ligno- 
caine group, however, remained at postinduc- 
uon levels. There was a significant increase in 
IOP (p«0-05) in both groups at this ume. After 
intubation there was an even greater rise in IOP 
associated with a significant increase in OBF 
(p«0:05) in both groups. All 4 parameters 
returned to baseline 4 minutes after intubation. 


Discussion 

Poulton and James’ demonstrated that the cough 
reflex in awake subjects is suppressed by ligno- 
caine 1:5 mg/kg. Donegan and Bedford’ also 
showed that lignocaine reduced the increase in 
intracranial pressure associated with tracheal 
suction in comatose patients. Drenger and Pe'er’ 
reduced the increase in IOP after tracheal 
intubation by intravenous lignocaine. Murphy 
et al; however, have shown that lignocaine 
1:5 mg/kg does not prevent the rise in IOP seen 
after administration of suxamethonium and 
tracheal intubation. Our results agree with this 
study, as lignocaine did not appear to alter any of 
the parameters measured in either group. 

It is uncertain how suxamethonium increases 
IOP. Some workers believe it is due to sustained 
contraction of the extraocular muscles.* Hess 
and Pilar’ demonstrated two types of muscle 
fibres in the extraocular muscle of the cat. The 
Felderstruktur respond with a slow tonic con- 
traction when exposed to acetylcholine or 
depolarising relaxants. The Fibrillenstruktur, in 
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Figure 4. There is a significant decrease in the control group 
one minute after suxamethonium. Both groups show a 
significant increase one minute after intubation. 


contrast, respond with a twitch response. The 
former predominate, and it is proposed that 
sustained contraction puts increased tension on 
the globe and thereby increases IOP. However, 
administration of D-tubocurare, which should 
counteract the depolarising action of suxametho- 
nium, does not alter its effect on IOP." Adams 
and Barnett" have proposed that the increase in 
IOP is due to choroidal vasodilatation. Our study 
shows no increase in ocular blood flow after 
intravenous administration of suxamethonium. 
Therefore the controversy persists. 

After intubation there is an increase in heart 
rate and blood pressure. This reflects the stress 
response associated with tracheal intubation. As 
the eye is an essential organ, this is associated 
with increased blood flow to this area and thus an 
increase in IOP. 

In conclusion, the major increase in intra- 
ocular pressure occurs owing to increased hlood 
flow to the eye as part of the stress response of 
endotracheal intubation. 
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Herpes simplex keratitis in renal transplant patients 


Israel Kremer, Aaron Wagner, Dan Shmuel, Alexander Yussim, Zaki Shapira 


Abstract 


‘Five out of 430 patients (1-16%) undergoing 


kidney transplantation developed an atypical 
clinical picture of herpetic dendritic keratitis 
within four weeks after surgery. It was mani- 
fested by multiple dendrites, located mainly in 
the corneal periphery or the limbus, develop- 
ing in relatively uninflamed eyes. The response 
to acyclovir therapy was prolonged and took at 
least three weeks. Additionally, subepithelial 
infiltrates with ultimate scarring developed in 
all patients. Disciform keratopathy was not 
found. This clinical course is ascribed to the 
patients' immunosuppressed state. 


The relatively high incidence of extraocular 
herpes simplex virus (HSV) infection as well as 
infections by other members of the herpes virus 
group in immunosuppressed patients has been 
reported in several studies.” These HSV infec- 
tions result from the reactivation of latent HSV 
infection rather than from primary HSV infec- 
tion from an exogenous source.?* The reported 
rate of extraocular HSV reactivation for renal 
transplant patients varies widely. For example, 
Schooley et al” detected HSV infection in 1896 of 
their patients, while Korsager et al* isolated this 
virus from 5496 and Pass et al? from 66% of 
allograft recipients. These variable results prob- 
ably depend on the category of patients studied, 
the frequency with which HSV isolation was 
attempted, different study protocols, and the 
fact that the immunosuppressive therapy of 
these patiénts is not alike."" In addition 
Greenberg et al! reported a difference between 
the rate of HSV isolation (46:896) and the 
formation of manifest HSV lesions (31-896), 
meaning that not all kidney transplant patients in 
whom the virus is isolated will develop the 
typical herpetic lesions. 

In contrast to the numerous studies reported 
on extraocular HSV infections in renal trans- 
plant patients we found scarce information in the 
English literature" on the clinical course and rate 
of HSV keratitis in these patients. Therefore the 
purpose of the current retrospective study was to 
evaluate the prevalence of dendritic herpetic 


` keratitis and its clinical appearance in kidney: 


transplanted patients being treated with 


| 
Patients and methods | 
'The records of all patients undergoing kidney 
transplantation in the Department of Organ 
Transplantation, Beilinson ‘Medical Center, 
between the years 1980 and 1989 were reviewed 
independently by two of the authors. The charts 
of those patients affected with active herpetic 
dendritic keratitis were studied and the follow- 
ing parameters were evaluated: (a) timing of 
infection following transplantation; (6) previous 
herpetic infections; (c) clinical course of corneal 
herpetic disease; (d) extraocular manifestations 
of herpetic infection; (e) response to therapy; and 
(f) immunosuppressive therapy. 


Results 

Four hundred and thirty patients underwent 
kidney transplantation between the years 1980 to 
1989. Five of these patients (1:1696) developed 
acute dendritic keratitis between 10 days and 
four weeks after surgery. Their ages ranged from 
36 to 42 years (Table 1). All the patients were 
treated immediately following transplantation 
by triple therapy, which included prednisone 
2 mg/kg, azathioprine 2:5—3-0 mg/kg, and 
cyclosporin-A 3-5 mg/kg. During the first 


month after surgery the steroid treatment was 


Figure 1 Sc cd of ipe dasdrisic d TE 
patient no. 3. Note the stromal infiltrates (arro) and the 





immunosuppressive therapy. peripheral location of most of the dendrites. 
Table] Patients’ data 

a Ne. of Location Sub- PER T Eyelid 

post- 0. Q epitkelial iliary onjunctival skin 

Patient Age Central Peripheral Duration infiltrates injections injection lesions 
1+ 40 2 weeks 4 I 3 3weeks Present Absent Minimal Present 
2 42 10 6 2 4 3weeks Absent Absent Absent Present 
3 36 4 5 1 4 4weeks Present Absent Absent Absent 
4 39 3 weeks 4 I 3 4weeks Absent Absent ini Present 
5 4] 2 weeks 4 - 4 4weeks Present Absent Absent Absent 
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tapered to 20 mg per day, while the dosage of the 
other two medications was not changed. Subse- 
quently the cyclosporin dosage was monitored so 
that a concentration of 140-200 ng/ml whole 
blood was achieved. The immunological profile 
and natural killer activity were not examined 
routinely in the patients included in the study. It 
should also be stressed that the patients did not 
receive preventive systemic acyclovir treatment. 
None of these patients could recall any previous 
corneal or eyelid herpetic infection. Three 
patients out of five had an associated herpetic 
skin eruption in the lower eyelid on the same side 
as the affected eye, which appeared several days 
before the corneal infection. In all five patients 
the herpetic infection was found to be unilateral, 
and there were multiple dendrites, most of them 
located either in the corneal periphery near the 
limbus (Fig 1) or at the limbus itself. There was 
no associated ciliary injection, and conjunctival 
hyperaemia was minimal or absent. Viral 
cultures taken from the epithelial lesions and the 
immunofluorescence tests revealed the presence 
of HSV. 

The clinical course of the epithelial disease 
seemed to be prolonged in all the patients despite 
treatment with acyclovir ointment five times 
daily. This treatment had to be continued for 
three to four weeks until normal looking epithe- 
lium was observed. In all patients the course was 
protracted by small subepithelial nummular 
infiltrations under some of the epithelial 
dendrites, leading to superficial scarring, with- 
out any associated signs of uveitis. The classical 
picture of disciform keratitis did not develop 
during a follow-up period of four to six years, 
and no recurrence was noted in any patient. 


Discussion 

Viral infections still represent an important 
cause of complications and failure in the early 
post-transplantation period as a consequence of 
heavy initial immunosuppression."" Natural 
killer (NK) cells play an important part in most 
defence mechanisms against viral infections." 
Cauda et al“ have presented data which suggest 
that the impairment of NK cells and T-cell 
activity is responsible for the increased risk of 
viral infections in transplant recipients receiving 
chronic immunosuppression. 

The HSV, like the other members of the 
herpes virus group, has a longstanding close 
adaptation to its host.^ This virus has the 
capacity to establish latent, persistent infection 
in neural ganglia and probably also the lacrimal 
gland.^ From these sources it is periodically 
reactivated, causing viral shedding and transmis- 
sion to new susceptible hosts and is thus found 
ubiquitously even in isolated populations." In 
addition, Tullo et a/^ presented data on the 
isolation of HSV from corneal discs of patients 
with chronic stromal keratitis. 

As much as 8096 of the healthy human popula- 
tion is estimated to be infected by HSV-1, but 
only a small percentage of these manifest 
herpetic disease." As this virus has been 
isolated from the saliva and tears of asympto- 
matic individuals," symbiosis appears to be the 
most common relationship between humans and 
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HSV-1. Both virus and host immune factors may 
contribute to the maintenance of herpes virus 
infections at a subclinical level. 

We expected, therefore, that herpetic epithe- 
lial corneal disease would be more frequent in 
immunosuppressed patients who have had a 
kidney transplant in comparison with the normal 
general population, serving as a control group for 
our study. According to several large epidemio- 
logical studies the incidence of dendritic keratitis 
is difficult to estimate, as many cases are sub- 
clinical infections and others are undiag- 
nosed."^ It ranges between 59 and 500 new 
cases per million per vear in Denmark" " and 1 
to 1-6 per million per year in Tunis. ^ 

With regard to the results of our retrospective 
study, about one out of 100 renal transplant 
patients developed dendritic keratitis, which 
seems to be a higher rate of infection than the 
expected rate in the normal population. ^" How- 
ever, it is lower than the rate of systemic HSV 
infection or isolation in allograft patients, which 
ranges widely from 18%" to 6694." 

The clinical course of herpetic corneal disease 
found in our patients was similar to herpetic 
keratitis developing in healthy patients following 
long-term local steroid treatment. These patients 
also show multiple dendrites, the majoritv of 
them located in the corneal periphery. 

In three out of the five presented patients the 
virus probably penetrated into the superficial 
stroma, causing subepithelial keratitis and 
nummular superficial stromal scarring, though 
disciform keratopathy did not develop. In 
addition the antiviral treatment had to be con- 
tinued for at least three weeks in order to 
eliminate the active viral infection. The fact that 
none of the patients developed disciform kerato- 
pathy is supported by the evidence provided by 
Metcalf and Kaufman.” They showed that con- 
genitally athymic nude mice failed to develop 
stromal lesions following corneal infection with 
HSV-1, while their euthymic litter mates did 
develop disciform-like stromal lesions. 

Russel et al” extended these findings by 
showing that nude mice could be made sus- 
ceptible to stromal lesions following adoptive 
transfer of T lymphocytes from HSV-1 infected 
euthymic mice. 

The atypical clinical picture of HSV keratitis 
found in our patients is similar to that reported 
by Howcroft and Breslin" in renal transplant 
recipients. First, they also found multiple 
dendrites in the peripheral cornea, adjacent to 
the limbus; secondly, the keratitis was associated 
with minimal circumcorneal injection or none at 
all; and, thirdly, al! their patients had presumed 
herpes virus infections of the skin. The differ- 
ences are that we did not find evidence for 
bilateral disease or signs of uveitis, which were 
both reported by these authors" in 50% of their 
patients. Moreover, the clinical course of her- 
petic disease was more prolonged in our patients 
and necessitated a longer period of antiviral 
treatment. The postoperative treatment regimen 
was also somewhat different, as our patients 
received a combination of steroids, cyclosporin- 
A, and azathioprine, while Howcroft and 
Breslin's patients received steroids and azathio- 
prine only." Unfortunately these authors" did 


not present data on the rate of HSV corneal 
infection among their patients. 

To conclude, HSV corneal disease is a rela- 
tively frequent postoperative complication in 
renal transplant immunosuppressed patients, 
though less frequent than the overall rate of 
systemic viral infections in these patients. 
Furthermore, our patients showed that the 
clinical course of this corneal infection is atypical 
and that it is coupled with minimal conjunctival 
reaction. Therefore one should be aware of this 
complication in this specific group of patients, 
mainly during the early postoperative period, 
when high doses of immunosuppressive medica- 
tions are given and the NK cell activity of the 
patients is suppressed. Ophthalmic consulta- 
tion should be provided as soon as any mild 
ocular symptoms develop, though the patient’s 
eyes may look uninflamed. 
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PROPINE™ Prescribing Information 

Presentation Sterile ophthalmic solution containing dipivefrin hydrochloride USP 0.19 
(w/v), Also contains benzalkonium chloride Ph Eur 0.005% (w/v). disodium edetate 
Ph Eur 0.015% (w/v), with sodium chloride Ph Eur and purified water Ph Eur. Uses 
Propine is indicated for the reduction of intraocular pressure in chronic open angle 
glaucoma or ocular hypertensive patients with anterior chamber open angles. Dosage 
and administration The usual dosage is one drop in the affected eye(s) every 12 hours 
Contra-indications, warnings, etc. Contra-indications: Patients suffering from angle 
closure glaucoma. Use in pregnancy: the safety of intensive or protracted use of dipivefrin 


during pregnancy has not been substantiated. Precautions Dipivefrin should be 
with caution in patients with narrow angles since dilation of the pupil may trigg 
attack of angle closure glaucoma. Macular oedema is a rare occurrence with adre 
use in aphakic patients. Prompt reversal generally follows discontinuance of the 
Macular oedema with dipivefrin does present as a possibility in the aphakic patien' 
product contains benzalkonium chloride and should not be used by patients conti 
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One school of thought considers / 
Propine and pilocarpine to be equivalent in the 
‘concomitant therapy" equation. 

They are anything but. 

Propine is non miotic. It will not cause the 
inconvenience frequently associated with miosis. 

Propines b.d. dosage is also simpler than 
the typical daily regimen of q.d.s. pilocarpine. 
This offers improved compliance. 

All this adds up to a strong case for 
choosing Propine in place of pilocarpine. After 
all, why add in miosis when you can add in 
Propine instead? 
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Comparison between Heparin 
surface modified IOLs and 


normal IOLs in the same patient. 


This female has a history of 
longstanding diabetes and 
glaucoma. 


A. Slit lamp 

B. Specular microscopy 
Right eye — NORMAL 
PMMA LENS 

€ 11 months post-operativel 
€ Confluent giant cells can t 
seen clearly on both slides 





C. Slit lamp 
D. Specular microscopy 


Left eye — HEPARIN 
SURFACE MODIFIED LEN 
€ 6 months post-operatively 
€ No giant cells 

€ Newton's rings seen clear! 





A clear case 
for Heparin 


surface modified 
IOLs. 
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Figure 1 Pretreatment 
photograph of the right eve of 
a 54-year-old woman with 
diabetes mellitus of 15 years’ 
duration, showing 
background diabetic 
retinopathy with 
decompensated 
microaneurysms and 
capillaries with a serous 
elevation of the neurosensory 
retina surrounded by hard 
yellow exudates encroaching 
on the foveola. 
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Laser photocoagulation control of diabetic macular 
oedema without fluorescein angiography 


Ahmed M Abu El Asrar, Peter H Morse 


Abstract 

This study included 40 eyes in 22 diabetic 
patients with focal macular oedema. Laser 
photocoagulation was directed at decompen- 
sated or leaking microvascular lesions clinic- 
ally detected without using pretreatment 
fluorescein angiograms. Post-treatment 
fluorescein angiograms performed after 
adequate clinical control of disease showed 
complete resolution of the macular oedema in 
25 eyes (62-5%), whereas persistent leakage 
from microvascular lesions closer than 500 um 
from the centre of the foveola was noted in 15 
eyes (37-5%). These were clinically detected 
during the pretreatment examination and were 
found not to impair or threaten the patient's 
vision. Our data confirm the clinical impres- 
sion that fluorescein angiography is not neces- 
sary for effective treatment and should be used 
only if necessary. 


The beneficial effect of photocoagulation for 
focal or diffuse diabetic macular oedema has 
been demonstrated." In most studies fluores- 
cein angiography was performed for pretreat- 
ment and post-treatment — evaluation. '' 
However, it is our impression that routine 
fluorescein angiography is not necessary for 
effective treatment or adequate clinical control. 

We undertook the study of diabetic patients 
who had focal macular oedema and were treated 
with argon laser to demonstrate that the majority 
of the patients could be satisfactorily treated 
without fluorescein angiography. 


Patients and methods 

This study comprised 40 eyes of 22 diabetic 
patients that had focal macular oedema and hard 
yellow exudates involving or threatening the 
fovea (Fig 1). 





The patients were six men and 16 women 
whose ages ranged from 85 years to 34 years, 
mean 57 years. The diagnosis of diabetes had 
been made in these patients from age 4 to 53 
years, average 19-7 years. Sixteen of them used 
insulin and six of them oral hypoglycaemic 
agents. 

The pretreatment ocular examination con- 
sisted of best corrected visual acuity; slit-lamp 
examination; Goldmann applanation tonometry; 
examination of vitreous and retina by direct and 
indirect ophthalmoscopy and contact or non- 
contact lenses. During the initial examination 
care was taken to identify the leaking lesions. 
Decompensated or leaking microvascular abnor- 
malities were clinically identified by means of the 
direct ophthalmoscope. Lesions which were 
characterised by transudation or extravasation 
were observed to be surrounded by oedema of 
the neurosensory retina, often with an irregu- 
larity of the internal limiting membrane light 
reflex. With a longer course of extravasation the 
decompensated retinal microvascular abnor- 
malities were bordered by hard yellow exudates, 
or with a greater duration by cholesterol crystals. 
If treatment was indicated because of decompen- 
sation, other microaneurysms in the area which 
might later leak were also treated. Pretreatment 
fluorescein angiograms were performed but were 
not examined prior to or used during photo- 
coagulation. 

All microaneurysms and dilated capillaries, 
some of which were telangiectatic in areas ol 
oedematous retina, were treated. The treatment 
was with the 50 to 100 um argon blue-green laser 
of 0-05 to 0-1 second duration, with adequate 
power to obtain definite whitening within the 
wall of the microvascular lesion. Care was taken 
to focus precisely at the level of the lesion to be 
treated. Repeated burns with adjustment of 
focus were usually needed to obtain actual 
whitening in the wall of the leaking lesion itself. 
Treatment of lesions closer than 500 um to the 
centre of the macula was not done initially if they 
were not affecting or threatening the patient’s 
vision. When treatment of these lesions was 
indicated, a spot size of 50 um with a 0-02 to 0-05 
second duration was used to minimise the size ol 
the laser burn near the foveola. 

Follow-up examinations identical to the pre- 
treatment examination were performed every 
four to six weeks. Subsequent treatment was 
performed for lesions that had not been sealed 
during the initial treatment. Post-treatment 
fluorescein angiography was performed when il 
was determined clinically that the focal macular 
oedema was controlled. 

The pretreatment and post-treatment fluore- 
scein angiograms were compared for absence or 
persistence of leakage. 


Figure 2 Fluorescein 
angiogram of the eve showing 
early hyperfluorescence of the 
microaneurysms and 
blockage of the fluorescence 
by haemorrhage. 


Figure 3 Late phase 
fluorescein angiogram of the 
eve showing extravasation of 
fluorescein dye round the 
leaking microaneurysms. 


Results 

The pretreatment fluorescein angiograms 
showed focal leakage from microvascular lesions 
in all the eyes included in the study ( Figs 2 and 3). 
The pretreatment visual acuity was 20/20 to 20/ 
30 in 20 eyes, 20/40 to 20/60 in nine eyes, 20/70 to 
20/100 in six eves, and 20/200 in five eves. The 
average follow-up period was six months. 

The post-treatment fluorescein angiograms 
showed complete resolution of the macular 
oedema in 25 eyes (62°5%) (Fig 4), while persist- 
ent leakage was noted in 15 eyes (37°5%) despite 
satisfactory clinical control of the disease. 

In all these eves the leakage was from micro- 
aneurysms closer than 500 um from the foveola 
that were identified clinically during the pre- 
treatment examination and at the time of treat- 
ment. 

A change in vision by at least two lines on the 
chart was required to be considered better or 
worse. A change of one line was considered the 
same. At the final follow-up examination visual 
acuity was found to be improved in six eyes 
(15%) and unchanged in 34 eyes (85%). Among 
the improved eyes, the pretreatment visual 
acuity was 20/30 in one eve, 20/100 in three eyes, 
and 20/200 in two eyes. 

Thirty eyes (75%) had single laser treatment 
and 10 eyes (25%) had two treatments. 


Discussion 
In this study 25 eves (62°5%) showed complete 
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Figure 4. Four months post-treatment fluorescein angiogram 
of the eve showing that the leaking microvascular lesions have 
been effectively treated. 


angiographic resolution of the focal macular 
oedema, whereas 15 eyes (37°5%) showed per- 
sistent angiographic leakage. This leakage was 
from microvascular lesions closer than 500 um 
from the centre of the foveola, which were 
judged not to interfere with or threaten the 
patient’s vision. On subsequent examinations 
there was a satisfactory clinical control of the 
disease. Complete resolution of macular oedema 
was achieved in only 3% of the treated eyes in a 
previous study because of microaneurysmal 
leakage too close to the fovea.’ In our cases 
treatment of lesions closer than 500 um from the 
centre of the macula was undertaken only if they 
were impairing or threatening the patient's 
vision. With treatment of these lesions there is 
some risk of damaging the subfoveolar retinal 
pigmented epithelium or creating symptomatic 
scotomas. 

Our data support the clinical impression that 
routine fluorescein angiography is usually not 
necessary for effective treatment and control of 
focal macular oedema. Microaneurysms and 
damaged retinal capillaries may leak plasma and 
be surrounded by oedema and hard vellow 
exudate. Careful ophthalmoscopy and contact or 
non-contact lens examination will reveal these 
foci of microvascular incompetence. Rarelv, 
when leaking persists after photocoagulation or 
if there is an occult lesion, fluorescein angio- 
graphv may reveal the refractory area. In 
patients with profound nuclear sclerosis, which 
decreases contrast and complicates the visualisa- 
uon of microvascular detail, fluorescein angio- 
graphy may be required to detect decompensated 
microvasculature. Moreover, in patients who 
had previous laser treatments, areas of chorio- 
retinal atrophy may obscure leaking micro- 
aneurysms and require fluorescein angiography. 

Background diabetic retinopathy may have 
several subcategories of classification. Although 
this study dealt with focal and multifocal 
patterns of macular oedema caused largely by 
decompensated microaneurysms, a diffuse 
telangiectatic. pattern resulting from a wide- 
spread decompensated microangiopathy may 
also occur, prompting a more guarded progno- 
sis. An ischaemic background retinopathy is not 
amenable to laser therapy. It should be empha- 
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sised that the Prognosis also depends on the 
patierit's co-operation and positioning of the 
head at the time of laser treatment. 

During treatment it is of critical importance to 
focus the laser beam at the level of the micro- 
vascular lesion. The treatment may have to be 
repeated until a white reaction is seen within the 
wall of the microvascular lesion. It should be 
emphasised that multiple treatment sessions may 
be required to achieve adequate clinical control 
of the disease. 

Finaly our results show that fluorescein 
angiography is not absolutely necessary in plan- 
ning and carrying out photocoagulation in dia- 
betic eyes with focal macular oedema and should 
not be used routinely, but only if necessary. 
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Figure 1 
and borehole ground into the 
plunger, external thread and 
lateral outlet on handle 
(arrows), unscrewed 
concentric tube. Bottom: 
Tube screwed down along 
the thread past the lateral 
outlet. 





Top: Inverse cone 
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Injector for highly viscous silicone oil 


Norbert Hausmann, Gisbert Richard 


Abstract 

A syringe device for the injection and 
evacuation of highly viscous silicone oil was 
developed. The problem of removing the air 
interfering with these manoeuvres was solved 
by providing special outlets in the plunger and 
handle of a conventional glass syringe. A 
slightly modified commercial motor perfusor 
was chosen to power this device, which has 
proved to be good and fail-safe in more than 
100 cases. 


The main types of silicone oil injected in compli- 
cated proliferative vitreoretinopathy cases after 
vitrectomy now have viscosities of 1000 and 
5000 (highly purified) centistokes.’ Owing to 
the high viscosity, an injection syringe can be 
filled properly only with its face down from 
behind after removal of the plunger; simple 
aspiration will not work. To evacuate the air, 
then located between oil level and plunger after 
reassembling the syringe, part of the silicone oil 
must be squeezed out - the syringe now faced 
upwards — together with the air locked in the 
entire system. This necessitates a considerable 
sacrifice of time and loss of oil. Further, owing to 
the high viscosity of the 5000 centistokes oil in 
particular, a strong and reliable motor which 
works in both directions is required, and which, 
besides injection, also ensures evacuation of oil 
in the same way. In our view there is no 
instrument on the market that meets these 
requirements at a reasonable price. We have 
therefore designed the instrument described 
below. 


The instrument 
To solve the problem of removing the air 


between oil level and plunger we took a conven- 
tional glass syringe and bored through the centre 
of its plunger and handle. The cone of the 
plunger was changed, so that its top pointed then 
to the bore hole, where the air could now 
accumulate. Above the plunger a right-angled 
outlet was added laterally in the first third of the 
handle leading the bore out. To make this outlet 
tight we have slipped a movable concentric tube 
with an internal thread over the handle, which in 
its turn was provided with a corresponding 
external thread (Fig 1). The syringe is now filled 
from behind in the usual way when the plunger is 
removed. The plunger is then inserted with the 
concentric tube on its handle unscrewed and 
finally slid down to the oil level. In this way the 
air above the oil can accumulate in the plunger's 
cone and escape through the lateral outlet. When 
the syringe is void of air, the concentric tube is 
screwed down along the thread past the outlet. 
This makes the system airtight (Fig 1). Through 
a pressure-proof Teflon hose the silicone oil 
passes into the vitrectomised eye, either directly 
via the infusion line or through a blunt needle 
controlled by the surgeon's hand. The technique 
of fluid exchange has been described elsewhere. 

A syringe for silicone oil injection should no 
longer be manually operated by screwing à 
spindle, as earlier publications on this topic 
recommend.'^ Commercial quality power 
sources are either battery operated and therefore 
susceptible to trouble or have a rather expensive 
mains connection.” For these reasons we have 
chosen a time tested motor perfusor, which is at 
hand in every hospital for the precise control of 
thrombolysis by streptokinase to power our 
syringe. It was fastened to the perfusor by a cross 
bar at the tip and by a cone and a screw at the 
handle (Fig 2). The power of the perfusor will 
allow a choice among several speeds of injection, 
even for the highly viscous 5000 centistokes oil. 
The same applies, for example, to evacuation in a 
case of oil bubble behind the retina. Owing to the 
high suction power needed for this manoeuvre an 
increasing concentration of air in the syringe 1s 
unavoidable, even if the plunger has been 
ground in with the utmost precision. Therefore 
the plunger soon comes to a stop, leaving a 
mostly air filled and functionally disturbed 
syringe. 

With our device removal of air during oil 
evacuation is as simple as is oil filling: The whole 
instrument is upped down by a surgical nurse to 
accumulate the air again between the oil level and 
the plunger. The concentric tube on the handle ts 
then unscrewed and the plunger slid forward 
again by the activated motor. Thus the air is 
squeezed out through the handle’s outlet. As 
soon as the air has escaped and the tube is 
tightened, the evacuation can continue with a 
normally positioned instrument. During this 
manoeuvre the surgeon can keep the evacuation 
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Figure 2 The oil filled, airless syringe fastened to the motor perfusor by a cross bar at the 
tip and by a cone and a screw at the handle (arrows). 
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needle in the eye. Thus he need not squeeze 
the air back through the complete system and the 
withdrawn needle. 

The device described here is not commercially 
produced. It can, however, be made at a slighi 
cost from supplies available at every hospital by 
any skilful mechanic. So far it has proved to be 
good and safe in more than 100 cases 


The authors have no proprietary or financial interest in the 
instrument. We acknowledge the constructional assistance and 
mechanical work done by our male nurse. Mr Djuro Bajic 
Feldkirch, Austria 
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Outcome of cataract surgery in Central India: a 
longitudinal follow-up study 


A Reidy, V Mehra, D Minassian, S Mahashabde 


Abstract 

An epidemiological follow-up study of 
patients who had intracapsular cataract extrac- 
tion in a voluntary hospital and its associated 
eye camps in Central India has for the first time 
evaluated the outcome one year after surgery 
in terms of visual acuity, use of spectacles, and 
improvement in income and mobility. The 
findings indicate that under these fairly typical 
conditions, 9296 of the cases have adequate 
vision of 6/18 or better one year after surgery. 
Information on high usage of spectacles and on 
considerable improvements in income and 
mobility after cataract surgery is also reported. 
The outcome for patients operated upon in eye 
camps was almost as favourable as for those 
operated upon in hospital. Although the small 
differences are not statistically significant, the 
comparative findings require cautious inter- 
pretation and give rise to the epidemiological 
issues which are briefly discussed in this 
paper. 


It is estimated that approximately 1 million 
intracapsular cataract extractions are performed 
in India! each year, some in hospitals and a 
considerable number in eye camp facilities such 
as temporarily used schools and meeting halls. 
Yet nowhere in the ophthalmic literature is there 
a report of an epidemiological evaluation of the 
outcome of any of that surgery. 

This paper reports the results of a study 
carried out from 1987 to 1989 in Raipur, Madhya 
Pradesh, in which patients were interviewed 
systematically and examined before surgery and 
then again a minimum of one year after the 
operation. The aim was to determine visual 
outcome of surgery in a hospital and four of its 
rural eye camps. It was also hoped to find 
information on the patients’ use of aphakic 
spectacles and any changes in income and 
mobility due to regained sight. 


Patients and methods 

Patients were chosen for the study sequentially 
as they presented themselves during the recruit- 
ment period, and there were very few refusals. 
More patients were recruited from the four eye 
camps than from the hospital (ratio 5:1) to reflect 
the proportion of rural outreach-work to work at 
the hospital. This type of work load is typical of 
many voluntary hospital associations in India. 


BASELINE ASSESSMENT 
A full eye examination by standardised methods 
was carried out before surgery. It included 


measurement of visual acuity with glasses if worn 


and pinhole examination, funduscopy through 
the dilated pupil, and examination of the anterior 
segment of the eye with an illuminated 
magnifying loupe. A questionnaire on patient's 
income and mobility was administered by a 
trained survey worker. 


OPERATIVE PROCEDURES 

The surgical procedure adopted was a standard 
intracapsular cataract extraction under a mag- 
nifying loupe and with a minimum of three 
sutures. Conditions in eye camps and hospital 
were typical of similar well established voluntary 
health provisions in India. The surgeon in charge 
was a very experienced cataract surgeon. 

Any complications during surgery were 
recorded, as were any necessary deviations from 
the standard routine of the surgical procedure. 
Postoperative assessment before discharge 
included recording of any complications and also 
refraction. 


FINAL ASSESSMENT 

Between 12 and 13 months after surgery each 
patient was located again and re-examined and 
interviewed. This was done in the home or 
neighbourhood of the patient in both the urban 
and rural areas. 

Every effort was made to find the patients one 
year after surgery. This often meant visiting the 
patient's home in hard-to-reach rural areas more 
than once. None were lost to the study other than 
those who died. Ascertained information about 
use of glasses and improvement in mobility and 
income were confirmed through detailed inter- 
views with relatives. 


ASSESSOR AND ANALYSIS 
An independent assessor (an in-state ophthalmic 
surgeon trained in basic epidemiology) was 
employed to monitor the fieldwork and to report 
on quality control. | 

The data were recorded on specially designed 
proformas, entered' into a computer relational 
database in the hospital, and analysed by soft- 
ware developed at the International Centre for 
Eye Health at the Institute of Ophthalmology. 


Results 

Qut of a total of 600 patients 547 were operated 
on by the same experienced ophthalmic surgeon. 
Surgery for the remaining 53 patients was shared 
among four other surgeons, so these cases are 
excluded from this report. Of the 547 pauents 
included in the study 50 died during the follow- 
up period, leaving 497 patients. All of these were 
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Table] Age and sex distribution of the patients 





Age groups 


40-49 50-59 60-69 70-79 80+ Totals 

49 116 31 8 221 

5-88% 22:17% 52-49% 14-03% 3-62% 100-00% 

2:38% si ao 5:6796 1-46% "40% 

9 

5:83% 19-94% 55-52% 14-11% 2:159 100-00% 

3-47% 11-88% 3309% 841% 1:28% 59-60% 
114 297 7 

5:85% 20-8494  54:30% 14-08% 2:74% 100-0096 


successfully located and assessed one year after 


surgery. 

No patient had an operation on the second eye 
within six months of the operation on the first. If 
the patient had surgery on the second eye within 
the year, this was not counted in the follow-up 
for evaluation purposes. 

The age and sex distributions of the 547 
patients who had surgery are shown in Table 1, 
where it can be seen that there were more fernales 
(326) than males-(221) and that the largest 
number of patients for both sexes was in the 60— 
69 year age group. The patients operated on in 
eye camps were somewhat older than those 
operated on in hospital. The- proportion of 
patients aged 60 years and older was 6496 in the 
hospital operated cases and 7396 in those operated 
on in eye camps. 

Eighty-two persons had the operation: per- 
formed in hospital and 415 in eye camps. This 
reflects to a great extent the workload of that type 
of voluntary hospital in Madhya Pradesh. 


VISION ONE YEAR AFTER SURGERY 
In four of the 497 surviving patients operated on 
by the same surgeon the exact visual acuity was 
unavailable at the time of data analysis leaving 
493 cases fully documented.* Nine of these had 
preoperative complications such as corneal 
opacities or optic nerve damage from glaucoma 
and were not expected to show substantial 
improvement in vision after surgery. This left 
484 surviving patients who had surgery and were 
expected to have adequate vision one year after 
surgery. 

About 92% of these 484 inate ei — 


responses 
Emery gp lla pg ag are eo 
operated eye. 


Table 2 QUIS his pele elec cle a MIN CULO dH fgg, by age. Comparison. 
between hospital and camp operated cases 


Vision in operated eye i 

6/18 or 6/24ito Blind Worse 

better 3/60 «3/60 than 6/18 Total 
32 0 I i 33 

96°97 0 3:03 3-03 

112 2 4 118 . 

94-92% 1-69 3-39 5-08 
43 3 I 47 
91-49 6:38 2:13 8-51 

256 I5.- 15 286 
89-51 5:24 5:24 10-49 
75 2 80 
93-7596 3-75 2-50 6°25 

368 19 36 404 
91-09 421 4-70 8-91 

443 20 . 21 41 484 
91-53 ^ 413 4:34 8-47 
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6/18 or better 82% 


8/24-3/80 4% 






<3/60 (blind) 4% 


N = 484 
Figure 1: Corrected vision tn the operated eye one year after 
surgery. 


had a corrected vision of 6/18 or better (95% 
confidence limits 8996-9496). A further 4-1396 
(20 patients) had vision of between 6/24 and 3/60. 
The remaining 4-396 (21 patients) had vision of 
less than 3/60 in the operated eye. The details are 
shown in Table 2 and Fig 1. 

When the vision in the non-operated eye was 
taken into account, the group of postoperative 
blind was reduced to 2-496. 

We are here using the World Health Organisa- 
tion categories of «3/60 as blind, 3/60 to «6/18 
as visually impaired (low vision, and 6/18 and 
above as adequate vision.) 


CAMP AND HOSPITAL 

The visual outcomes in the eye camp and in the 
hospital are compared in Table 2. Successful 
outcome (vision 6/18 or better in the operated 
eye) was 9196 in the eye camp operated cases and 
9496 in the hospital operated cases. The corres- 
ponding unfavourable outcomes (less than 3/60 
after surgery) was 2-596 for the hospital and 4-796 
for the eye camp cases. The difference between 
eye camp and hospital was not statistically signi- 
ficant (y’?=0-8, d f=2, p=0-66). 

If postoperative vision of <6/18 is taken to 
indicate unsatisfactory outcome, the incidence of 
this outcome was 6-25% in the hospital patients 
and 8-91% in the camps — a difference of 2:6696. 
When age is taken into account the percentage 
differences in outcome between hospital and 
camp were somewhat reduced, namely, 2-0596 in 
the younger age group (0-59 years) and 1-98% in 
the older age group (60+ years). The details are 
shown in Table 2. 

When age is taken into account for those 
operated cases with vision of <3/60 the difference 
between hospital and camps within the 0-59 year 
age group is reduced to a trivial 0-36% (Table 2). 


PATIENTS VIEW OF THE OUTCOME OF CATARACT 
SURGERY 


Improvement in eyesight 

The patients’ view of the improvement in sight 
after surgery was similar to the ophthalmological 
assessment. Of the 497 patients operated on by 
the same surgeon 453 (91-15%) thought that the 
operation had improved their vision. Another 
5% thought that their vision was similar to its 
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Table3 Improvement in income one year after cataract 


surgery (successfully operated cases) 

Age Groups 

<50 50-59 60+ Totals 
Males 
Total 17 44 116 177 
Improved 13 29 69 111 
% improved 76:47 65-91 59-48 62-71 
Females 
Total 23 60 183 266 
Improved 23 . 38 i 152 
9$ improved 100.00 63:33 49-73 57-14 
Males+ females 

104 299 443 

Improved 36 67 160 263 
% improved 90.00 64.42 53:51 59-37 


preoperative state, and only 396 thought matters 
were worse. 

Provision and usage of spectacles. Of the 497 
postoperative cases 483 (9796) had been given 
glasses. The remaining 14 patients claimed that 
they had not received glasses and/or had promised 
to make their own arrangements for glasses but 
had failed to do so. 

Of the group (483) who had been given glasses 
65 patients (1396) did not use them, but the other 
418 (8796) claimed to be wearing them regularly. 
Of this latter group 12 (396) found the spectacles 
uncomfortable and in most cases this was claimed 
to be due to spectacle induced double vision. 

Improvement in income. When asked about 
improvement in income 5996 of the successfully 
operated patients claimed to have an improve- 
ment in income as a direct result of being able to 
see better after the operation. Figures for the 
camp and the hospital on this issue are similar. 
More males than females had an improvement in 
income, 62-796 as against 57-196. However, this 
is not a startling difference and disguises some 
age group variation. All the females (23) in the 
under 50 year group claim an improvement in 
income compared with 7696 (13) of the males in 
this age group. These findings are shown in 
Table 3. l 
Improvement in mobility, housework, and yard 
work. When questioned on mobility 95% of those 
operated on in hospital and 92-7% of those in eye 
camps claimed to have the advantage of increased 
mobility as a direct result of the improved sight 
from the operation. In the camp there were 10 
cases where this information was incomplete or 
missing. 

Housework. From the reaction of the males to 
this question at the pilot study stage we con- 
sidered that in the main study we would ask these 
questions only of the females. After surgery 
98-4% of the females considered that they had an 
improvement in their ability to do housework, 
and this considerable improvement was true for 
all age groups. 

Yardwork. For the work outside the home but 


‘not directly related to income, such as yard 


cleaning and drawing fuel and water, all the 
males and 98% of the females claimed to be more 
competent at this and to be able to do more of it. 

Perception of these factors before and after 
surgery. Interestingly the patients’ perception of 
how their income and mobility were affected 
when their eyesight was poor owing to cataract 
was somewhat out of line with the advantages 
they claimed one year after surgery. 
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When again we consider successfully operated 
cases only and look at the perceived changes in 
income, we find that before the operation 71% of 
males thought that poor eyesight due to cataract 
did not affect their income or chances of earning 
some or more income. One year after the oper- 
ation 52% of this group claimed that there was an 
improvement in their income owing to restored 
vision. In the case of females it was 63% who 
thought their income was unaffected by poor 
eyesight before the operation, and 49% of this 
group claimed to have an improvement in income 
on year afterwards. 

Mobility. No male admitted to reduced 
mobility before the operation, but 77% claimed 
to have improvement in mobility afterwards. For 
women the figures in this case were 2% and 83% 
respectively. 


Discussion 

The primary aim of this study was to evaluate the. 
visual outcome of cataract surgery one year after 
it had taken place in a typical voluntary ophthal- 
mic service facility which had a good coverage of 
rural and urban populations in India and a 
substantial commitment to outreach surgical 
work in eye camps. A secondary aim of the study 
was to allow some fairly crude comparison of 
results between hospital and camp operated 
cases. For a comprehensive comparison a much 
larger study would be required whereby most of 
the suspect or possible prognostic factors largely 
concerning the patient and her/his home 
environment would be analysed simultaneously 
through logistic linear modelling so that a ‘fairer’ 
comparison with minimal confounding could be 
made. In our estimation, based on costs of this 
present study, such a comprehensive study 
would cost £100 000 and require a level of co- 
operation from elderly patients and their families 
which might deter many from coming for sur- 
gery, especially in rural areas. 

When hospital and camp operations were 
compared, there was no significant differences 
between them in unfavourable outcome, (blind- 
ness, vision less than 3/60 in the operated eye one 
year after surgery). This does not necessarily 
mean that there is in fact no difference at all in 
the unfavourable outcome rates. Small differ- 
ences would have less than a reasonable chance 
of being detected as significant in the study. 
However, if there was in fact a substantial differ- 
ence, the study would have a good chance of 
detecting it as significant. For example, on the 
assumption that the unfavourable outcome was 
2-596 in the hospital operated cases, and the 
unfavourable outcome was 10% or more in camp 
patients (that is, a difference of 7:596 or more), 
then the study would have a power of at least 9096 
(9096-- chance) of detecting the difference as 
statistically significant. The findings therefore 
indicate that the difference in unfavourable 
outcome is likely to be less than 7-596. 

Some of the observed difference in unfavour- 
able visual outcome between hospital and eye 
camp could be explained by the higher proportion 
of elderly persons operated on in the camps. 
Thus age can be seen as a confounder. Diabetes 


: could have been another possible confounder. 


Outcome of cataract surgery in Central India: a longitudinal follow-up study 


However, the sample did not include any known 
diabetics, and all the patients had routine urine 
sugar tests. l 

We can conclude that in skilful hands and with 
experienced and organised teams surgery in eye 
camp facilities such as schools and similar 
accommodation can give results comparable 
with surgery in a relatively well equipped 
hospital in similar circumstances in the same 
region of India. 

The outcome of cataract surgery in other 
locations in India may be worse or possibly better 
than the findings reported in this study. There 
are no comparable published data that are based 
on sound epidemiological methods ensuring 


unbiased patient selection and complete or near 


complete follow up'with minimal or no bias in 
ascertainment of the outcome one year after 
surgery. 

Clearly the selection of patients for inclusion 
in a study of this kind should be random or 
sequential without bias and should span a 
reasonable period of time. Similarly, in order to 
minimise bias the outcome of surgery should be 
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ascertained by adequately trained personnel 
(other than the surgeons who performed the 
operations) with systematic and consistent use of 
standardised methods of examination and/or 
interview. An independent assessor such as was 


.employed in this study is of considerable 


importance. A common problem is incomplete 
follow-up — for example, less than 95% — which 
could easily give rise to large bias resulting in 
gross underestimates of poor outcome after 
surgery. 

If data from other investigations are to be 


compared with the findings of this study it is 


essential to scrutinise the methodological base of 
these data and to ask how and to what extent the 


aforementioned sources of bias were dealt with. 
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Recovery of the blood-aqueous barrier after cataract 


surgery 
V MG Ferguson, D J Spalton 


Abstract 

Following extracapsular cataract and posterior 
chamber implant surgery the sequential 
recovery of the blood-aqueous barrier was 
measured by anterior segment fluorophoto- 
metry. Postoperatively 49 (69-095) out of 71 
eyes (71 patients) had recovered at a uniform 
rate, re-establishing a normal blood-aqueous 
barrier by the end of the three-month study. In 
these eyes recovery of the blood-aqueous 
barrier was unaffected by the use of preopera- 
tive indomethacin, the surgeon, the type of 
section, or the type of fixation of the implant. 
In eyes recovering normally after cataract 
surgery the rate of recovery of the blood- 
aqueous barrier can be expressed by a in the 
equation a=(y—b)/x, in which y is the loga- 
rithm of the anterior chamber fluorescence, x 
is the time after surgery, and b is a constant for 
each patient which is the anterior chamber 
fluorescence measured immediately after 
surgery. This normal rate of recovery provides 


_a baseline from which to assess surgical tech- 


nique or postoperative medication. ' 


The results of cataract surgery and visual 
recovery vary in the postoperative period, but in 
the long term they are highly successful, with 
vision of 6/12 or better in over 9596 of patients. 
Failure in otherwise normal eyes is related to 
poor placement of the implant, residual soft lens 
matter, posterior capsular thickening, uveitis 
from surgical trauma or chronic chafing of uveal 
tissue, low: grade infection, or cystoid macular 
oedema. Breakdown of the blood-ocular barriers 
(both the blood-aqueous barrier anteriorly and 


the blood-retinal barrier posteriorly) may occur 


in these conditions and has been implicated in 
the pathogenesis of many of these problems.'? 
Anterior segment fluorophotometry is an 
objective, reproducible, and simple technique? 
for measuring the degree and duration of break- 
down of the blood-aqueous barrier (BAB) and 
was used in this study to follow the sequential 


recovery of the BAB in 71 patients for the first 
three months after surgery, with the aim of 


studying the factors that influence the immediate 
postoperative recovery of the eye following 
routine extracapsular cataract extraction and 
insertion of a posterior chamber implant. 


Material and methods 

Approval was obtained from the West Lambeth 
Health Authority Ethical Committee for this 
study. Patients had no severe cardiovascular or 
respiratory disease or severe allergy and were 
wiling to co-operate with intravenous fluoro- 
photometry. There were 71 patients (71 eyes 


studied) of which 28 were males and 43 females 
(58 Caucasian, 10 Negro, 3 Asian), and all were 
aged between 43 and 81 (mean 66-4 years, SD 
9-4). Extracapsular cataract surgery with inser- 
tion of a posterior chamber implant was carried 
out by three experienced surgeons, each per- 
forming his routine technique, the differences 
between them being in position of the section 
and fixation of the implant (either in the ciliary 
sulcus or in the capsular bag). Patients were not 
on any topical or systemic anti-inflammatory 
drugs prior to surgery apart from those pre- 
scribed preoperative topical indomethacin, and 
no subconjunctival steroids were given after 
surgery. The operative details recorded were the 
surgeon, the type of section, the position of the 
implant (either in the ciliary sulcus or in the 
capsular bag), and the amount of trauma, if any, 
to the iris. l 

Within seven days of surgery and at one, two, 
and three months postoperatively a record was 
made of the clinical findings, and anterior seg- 
ment fluorophotometry was performed. All 
patients received fluorescein from the same 
batch to avoid manufacturing variations in avail- 
able fluorescence. Fluorescein angiography was 
performed (sodium fluorescein 20% w/v, 14 mg/ 
kg, intravenously) so that optic disc leakage and 
angiographic cystoid macular oedema could be 
recorded, and one hour later anterior chamber 
fluorophotometry scans were made with the 
Fluorotron Master (Coherent Radiation). The 
fluorophotometer measures anterior chamber 
(AC) fluorescence as the fluorescence of an 
equivalent concentration of free fluorescein in 
ng/ml (—ug/I). 

The normal level of AC fluorescence for eyes 
with intact BABs was defined from our other 
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Figure2 AC fluorescence falls with time, shown by the 
results from three patients. A has recovered normal levels of 
AC fluorescence by three months. B appears to recover initially 
but has an unexpected rise in AC fluorescence at three months. 
bras risit sspe apd breakdown throughout the 


ly. ( cates upper limit of normal 
leakage, 400 ng/ml=ygil.) 


work dn healthy volunteers of the same age as 
those in the cataract study (36 eyes, mean age 61 
years). In that study a mean AC fluorescence of 
301 ng/ml (+108 mean SD) with a range of 140 
ng/ml to 560 ng/ml (=pg/l) was measured one 
hour after giving intravenous sodium fluorescein 
14 mg/kg. In this study, because we were 
interested in those with normal recovery, 
patients were taken to have re-established 
normal BABs by three months if the final 
fluorophotometry reading was less than 400 ng/ 
ml (therefore excluding those with excess 
leakage). 

The 49 patients with normal recovery of the 
BAB were divided into groups according to the 
operating surgeon, the type of section (limbal or 
corneal), the position of the implant (sulcus or 
bag fixation), and whether topical indomethacin 
was used. 


Results 

The trend was for high leakage of fluorescent 
metabolites into the AC during the first post- 
operative week, with a steady fall in AC fluoresc- 
ence during the following three months. By this 
time 49 eyes out of the total of 71 (69-096) had 
normal levels of AC fluorescence below 400 ng/ 
ml (ug/l) (Fig 1). Of the remaining eyes 14 
(19-796) still had high levels at three months and 
8 (11:396) recovered initially, but subsequently 
had high levels. Typical examples are illustrated 
in Figure 2. The reasons for failure to recover the 
BAB in these patents are the subject of a 
subsequent report. 

Sequential fluorophotometry measurements 
of the 49 eyes which had re-established intact 
blood-aqueous barriers were interpreted by cal- 
culating the rate of recovery of each patient. This 
was represented mathematically by the gradient 
a of the line y=ax+b, where y was the AC 
fluorescence on a logarithmic scale and x the time 
in days after surgery. There was a good correla- 
tion between the AC fluorescence and time for 
surgery when the best-fit linear graph was drawn 
through the four fluorophotometry measure- 
ments for each of the 49 patients. The mean 
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correlation coefficient for all 49 patients was 0°72 
(SD 0:27). This mathematical expression of the 
recovery of eyes following surgery demonstrated 
that the BAB recovered to normal in a linear 
fashion. 

These 49 patients were analysed further by 
grouping them so that comparisons could be 
made between the rate of recovery of eyes 
operated on by different surgeons and using 
different surgical techniques. Statistical com- 
parison of the groups of patients was made by the 
Mann-Whitney U test. 

The first two groups compared were those 
with sulcus placed implants but operated on by 
two different surgeons (Fig 3). Group A (nine 
eyes by surgeon 1) had a limbal section and group 
B (11 eyes by surgeon 2) had a corneal section. 
There was no statistically significant difference 
between the two groups (Mann-Whitney U test, 
p»0:1). There was a tendency for the eyes with 
limbal sections to have slightly higher levels of 
AC fluorescence initially, but at three months 
there was no significant difference between 
them. Apart from the type of section, both 
surgeons used similar techniques and the eyes 
showed comparable postoperative progress, final 
visual results, and final recovery of the blood- 
aqueous barrier, so all 20 eyes from these two 
surgeons were grouped as the ‘sulcus group’. 

The sulcus group and those with bag fixation 
of the implant (15 eyes by surgeons 1 and 2) were 
compared (Fig 4). Best fit curves show similar 
rates of recovery, falling to within 400 ng/ml 
(ug/l), indicating recovery of the BAB by three 
months. The eyes with implants in the capsular 
bag had lower leakages initially (p>0-1) but by 
three months they bad a slightly higher AC 
fluorescence than those with sulcus fixed 
implants, but this was not statistically significant 
(Mann-Whitney U test, p>0-1). Figure 5 shows 
the results of those with bag fixed implants, one 
group had no indomethacin (15 eyes by surgeons 
1 and 2), and the other was treated with topical 
indomethacin preoperatively (11 eyes by surgeon 
3). There was no significant difference between 
the mean rate of recovery for each group (Mann- 
Whitney U test, p>0-1). 
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Analysis of the individual slopes of recovery 
did not show any evidence that the rate of 
recovery varied between the 49 eyes. The mean 
gradient was —0-004 (SD 0-003). That is, the 
eyes that recovered to normal all recovered at the 
same rate, the duration to recovery being solely 
determined by the degree of initial damage to the 
BAB (Fig 6). 


Discussion 

In cataract surgery the blood-aqueous barrier, 
which consists of the endothelium of iris blood 
vessels and the non-pigmented ciliary epithe- 
lium, is susceptible to surgical trauma at the time 
of operation, and this damage can either lead to 
recovery quickly or be prolonged for weeks or 
months after surgery. Several authors have 
looked at recovery of the BAB after cataract 
surgery, but this is the only sequential study of 
recovery of a cohort of patients with time. This 
report looks at those eyes (69%) which recovered 
a normal BAB within three months and at 
whether the speed of recovery was influenced by 
factors such as a limbal or corneal section, 
position of the implant in the bag or ciliary 
sulcus, the use of preoperative topical 
indomethacin, or the operating surgeon. We 
found no difference in the rate of recovery of the 
BAB in the first three months postoperatively 
from any of these factors. 

Recovery of the BAB has been followed by iris 
angiography, which gives a qualitative 
assessment,’ but anterior segment fluorophoto- 
metry enables a quantitative measure of recovery 
of the BAB. There are various ways of interpre- 
tating the data from the fluorophotometer. 
Miyake et al’ used ratios comparing the aqueous 
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fluorescein concentration in the operated eye to 
the aqueous fluorescein concentration in the 
fellow eye. Sanders et al? looked at the pre- and 
postoperative levels and compared the percent- 
age change in aqueous fluorescence in the 
operated eye witb that in the fellow unoperated 
eye. Leisegang et al* calculated the ratio of 
aqueous to plasma fluorescence after giving oral 
fluorescein to produce an index of BAB function. 
Sawa et al’ compared ratios of aqueous to plasma 
fluorescence after giving intravenous fluorescein 
to produce an index of BAB function. Araie et al* 
calculated the transfer coefficient of diffusion 
after giving intravenous fluorescein, and 
Menerath et ai? calculated a transfer coefficient 
after giving oral fluorescein. 

There are potential problems with all of these 
methods of measuring recovery of the BAB. The 
consensual response to surgery, in which there 
may be breakdown of the BAB in the fellow 
eye," means that the fluorescence measured in 
the fellow, unoperated eye cannot be used as a 
normal level against which to compare changes 
in the operated eye. Comparisons between pre- 
and postoperative measurements are compli- 
cated by the glare effect from autofluorescence of 
the cataractous lens. This artefact disappears 
when the cataract has been removed and an 
implant inserted (implants do not autofluoresce). 

In order to calculate indices of permeability or 
diffusion assumptions have to be made, firstly, 
about fluorescein metabolism and its pharma- 
cokinetics in the blood and in the eye (there are 
varying amounts of free and protein bound 
fluorescein and fluorescein glucuronide); and, 
secondly, the eye is taken as standard with 
spherical surfaces, a given area of iris and a given 
AC volume. These physiological formulae are 
not always valid in real patients, particularly in 
the inflamed eye. We took the plateau levels of 
AC fluorescence which we have done in previous 
studies? (Ambrose VMG, et al, personal com- 
munication). They are simple to measure, with a 
reproducibility of 87% (comparing measure- 
ments on the same subjects on two separate 
visits, the nested analysis of variance showed an 
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intrapair correlation coefficient of r—0-871), and 
they provide an absolute measure of the degree of 
breakdown of the BAB which can be compared 
between patients. 

In eyes with uncomplicated surgery we found 
that the BAB recovered rapidly during the first 
six weeks, and at three months a normal intact 
blood-aqueous barrier was demonstrated by 
stable plateau levels of AC fluorescence in 69-0% 
of eyes. But 31% of eyes failed to re-establish 
normal BABs. These included 19-796 (14 eyes) 
which still had high AC levels at three months 
and 11-396 (eight eyes) which appeared to 
recover normally at first but then had abnormally 
high levels. Interestingly, this proportion corre- 
lates well with the histopathological findings by 
Champion et al" who found that 3496 of post- 
mortem eyes examined between eight months 
and 10 years after implant insertion showed 
evidence of cyclitis and iritis, and it suggests that 
inflammatory processes underlie failure to 
recover BAB function in most cases. 

Other workers have also looked at the duration 
of breakdown and influence of implant position 
on recovery of the BAB. Sanders et al^ showed 
that in eyes with uncomplicated surgery and 
postoperative subconjuncuval and topical 
steroids the BAB was re-established by three 
months after surgery. Sawa et al' used an index of 
BAB function in the early postoperative period 
(six days after operation) and found that inser- 
tion of a posterior chamber implant caused no 
increase in breakdown of the blood-aqueous 
barrier in comparison with eyes with extra- 
capsular extraction without. any implant. In 
a French study Menerath et al’ gave oral fluores- 
cein, calculated a transfer coefficient, and found 
no difference in BAB dysfunction with and 
without an AC implant after intracapsular catar- 
act surgery. They also gave oral piroxicam before 
and after surgery and found reduced BAB break- 
down three days after surgery but no difference 
at two months in comparison with an untreated 
group. These results suggest that, in normal eyes 
with uncomplicated surgery, recovery of the 
BAB in the initial postoperative period is not 
influenced by either the presence or absence of 
an implant or its position in the bag, sulcus, or 
anterior chamber and that the changes in the 
BAB reflect a normal healing and recovery 
process in the iris and ciliary body. 

While in the short term implant fixation may 
be unimportant in terms of recovery of the BAB, 
in the longer term there may well be significant 
implications. Miyake et aL" looked at eyes with 
uncomplicated extracapsular cataract surgery 
(average follow-up of one year after operation) 
and found that for posterior chamber implants 
those with sulcus fixation leaked more than those 
with bag fixation. They also showed that eyes 
with bag fixed implants had comparable leakage 
to eyes without implants. After a longer follow- 
up of three years there was no difference in the 
leakage between aphakic eyes and those with bag 
or sulcus implants. These results imply that the 
advantage of bag to sulcus fixation is the preven- 
tion of uveal chafing or erosion, which becomes 
obvious or important only on medium to long 
term follow-up. 

In any study comparing the advantages of bag 
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to sulcus fixation of the implant in the posterior 
chamber it is necessary to know that the implant 
is actually where the surgeon intended to put it. 
In reality it is extremely difficult to assess this 
accurately, particularly when 7 mm diameter 
implants are used, as it is not easy to be certain 
that the implant is in the bag. It may be difficult 
to dilate the pupil to greater than this diameter, 
and even if the optic is contained in the capsule 
the haptics may have slipped out or eroded 


al" and McDonnell et a]1 ^ looked at 65 post- 
mortem eyes. Only 5% of eyes had both loops in 
the capsular bag, 54% had one loop in the bag, 
and 42% had both loops out of the bag. Of the 
eyes with only one loop in the bag, 77% had the 
lower loop in and 23% had the superior loop in 
the bag. Overall, they found that erosion of the 
ciliary body was related to the size of the implant 
and elasticity of the haptics rather than the 
surgical placement or the length of time the 
implant had been in the eye. From this work one 
must accept that there must be unavoidable 
doubts about the true site of implant fixation in 
any clinical study unless the ciliary body itself 
can be directly visualised. 

Topical treatment with indomethacin pre- 
operatively (one drop twice daily for two days 
preoperatively) did not appear to influence 
recovery of the BAB. The role of topical or 
systemic prostaglandin inhibitors in cataract 
surgery has been studied extensively with mixed 
results. Sanders and Kraff" measured break- 
down of the BAB following uncomplicated extra- 
capsular cataract and implant surgery in which 
patients were given topical indomethacin pre- 
operatively and for two weeks postoperatively, 
At two weeks fluorophotometry with oral 
fluorescein was performed and showed reduced 
BAB breakdown, indicating that indomethacin 
had an additive or synergistic effect with topical 
dexamethasone. Pre- and postoperative topical 
indomethacin in addition to steroids shortened 
the recovery time of the blood-aqueous barrier 
from 12 to five weeks but did not influence the 
integrity of the BAB immediately after surgery. 

Miyake” performed fluorophotometry (after 
giving intravenous fluorescein) four weeks after 
cataract surgery by phacoemulsification and 
showed less AC fluorescence in those patients 
treated with topical indomethacin postopera- 
tively, but at two years there was no difference 
between the treated and placebo groups. Arale ef 
af used fluorophotometry to measure the trans- 
fer coefficient of eves after intracapsular cataract 
surgery and found that topical indomethacin 
inhibited barrier disruption at six days after 
surgery. These results suggest that indometha- 
cin has a beneficial early action but has less 
influence in the long term. A possible explana- 
uon is that the effects of prostaglandin inhibitors 
are secondary to maintaining pupillary dilatation 
(which they do very effectively). That is, they 
may well act by reducing surgical trauma and 
manipulation to the iris at the time of operation 
rather than by direct action on the BAB. 

In addition to finding a similar recovery of 
breakdown of the BAB in all the eyes we have 
found a uniform rate of return to normality in 
those eyes that had recovered their BAB by three 
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months independently of surgeon, type of 
section, placement of implant, or use of preoper- 


ative indomethacin. If fluorophotometry is plot- 


ted on a logarithmic scale against time, the rate 
of recovery can be described by the equation 
a=(y—b)/x, where y is the AC fluorescence and x 
is the time after surgery. This implies that eyes 
with higher levels of BAB dysfunction immedi- 
ately after surgery will recover at the same rate as 
those with less damage but will take longer to do 
so, provided this ‘normal’ recovery process is not 
interfered with by secondary inflammatory pro- 
cesses. One measurement should be necessary to 
enable prediction of the duration of recovery of 
the BAB and to provide a baseline against which 
changes in surgical technique or postoperative 
medication could be assessed (Fig 6). 


This study was supported by the Iris Fund for Prevention of 
Blindness Ltd, London. 
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wure? Time to cure 


(de) vs age (years) for all 
cured compliant cases with 


pistes oi n 
— n= 12) 
Anisometropia O. 


Table 1  Chnical characteristics: pee of amblyopia and 
Se (c) 


Number of cases 
Grade of amblyopia Anisometropia Strabimus 
(VÀ at start) 

gode . lowe o — c . lowe good c lowc 

. «01 - - 6 1 

0-1-0-3 3 5 15 2 
0-4-0-8 9 - ` 3 ~ 
Total 12 5 24 3 


regarded as essential. The same ophthalmologist 
(JL) and nurse were responsible for the examina- 
tions and for giving information to the parents. 


Results 

The adherence of the 44 children to the amblyopia 
therapy was graded. Thirty six of the children 
had good compliance to any form of amblyopic 
treatment (82%) whereas eight children had low 
compliance (Table 1). 

Of the 36 children with good compliance to 
any form of treatment 35 were cured according to 
our definition (one line of dcuity difference 
between the eyes) regardless of type of amblyopia 
or grade of initial amblyopia in the age group 2 to 
7 years. The only ‘failure’ in this group was a 6- 
year-old girl with.a high degree of anisometropia 
(retinoscopy right eye 4-2-5 sph, left eye —6-0 
sph -cyl 4-0 ax O°) combined with a monolateral 
esotropia. She improved from 0-05 to 0-4 in 90 
days, after which no further improvement was 
possible in spite of optimal compliance. She was 
the only child who had contact lenses instead of 


The duration of treatment until cure in relation 


` to the age at the start of treatment of compliant 


children is presented in Figure 2. The treatment 
time needed to achieve cure for the strabismic 
children was related to age, with shorter time 
periods needed on average for the younger 
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children. For the compliant anisometropes no 
obvious relation to age was found in the limited 
age range studied for this group. À more direct 
comparison between the treatment time needed 
for stabismic (n-8) or anisometropic (n=7) 
children aged 4 years, all treated only with 
repeated patching, revealed that time to cure was 
in a similar range for both groups in spite of a 
generally lower VÀ at the start for the strabismic 
group. The treatment time until cure ranged 
from 10 to 80 days for all 4-year-old children 
compliant to patching. The treatment time to 
cure for most strabismic and anisometropic cases 
between 2 and 7 years old with good compliance 


. toany form of amblyopic therapy was 100 days or 


less (Fig 2). It was not related to initial degree of 


8 amblyopia (Fig 3) 


Although the treatment regimens other than 


© patching were successful in cases with good 


compliance, the treatment time to cure, in 
general, was longer than that for the group with 
patching. One 7-year-old boy (case 4, outside the . 
time scale in Figs 2 and 3) with microstrabismus 
(initial VÀ of 0-2) and treatment with atropine 
had a treatment time (over 200 days) strikingly 
longer than the others. However, six children 
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out of 10 with atropine or Ryser filter treatment 
were cured within 50 days or less. 

To compare the rate of improvement with 
respect to age and type or grade of amblyopia we 
evaluated the time needed to improve to the 
logarithmic half point of VA improvement 
between start and cure (Figs 4A, B). The time 
needed to reach this half point was on average 
shorter at 2 years than at 4 years of age for the 
strabismic children (Fig 4A). No obvious 
correlation was found between VA at start of 
treatment and the time to improve to this half 
point (Fig 4B). The average improvement during 
the first weeks of treatment in relation to VA at 
the start is demonstrated in Fig 5 for three 
representative groups children, namely those 
with visual acuity at the start of <0-1, 0:3, and 
0-5. 

Of the total group of 44 children eight showed 
no or low compliance during the whole or part of 
the treatment period (Tables 1 and 2). Four of 
the children in this group were cured in spite of 
low compliance, but a long treatment period was 
needed (156 to 412 days). Among the compliant 
children achieving cure (n=35) only one had a 
treatment time in this time range. Five of the 
cases with low compliance were anisometropes 
without strabismus with moderate amblyopia 
(VA 0-1-0-3) at start of treatment (Table 1). 


Among all the anisometropic cases with moderate . 


amblyopia at the start the non-compliant 
children accounted for almost 2/3 (Table 1). The 
mean age of the children with low compliance 
was 5-1 years and that of children with good 
compliance 4-2 years at the start of treatment. 
However, an age of 2 years (case 18 and 38) was 
no guarantee of good compliance. 
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Occlusion amblyopia was not registered in our 
36 compliant children during the treatment 
period described here, though we observed that 
three cases on one occasion had one line of poorer 
performance in the good eye. At the following 
test the visual acuity returned to normal, though 
occlusion of the good eye was continued. 


Discussion 

This prospective study of children with pre- 
viously untreated amblyopia was initiated in 
order to delineate limiting factors for cure and to 
find the reason for failures in different age 
groups from 2 years and above. À prerequisite 
for the study of age as a predicting factor for the 
outcome of amblyopia treatment is tests of acuity 
suitable for ages from 2 years. In all children 
below 3 years of age included in this study we 
could get reliable and reproducible information 
on visual acuity based on the same general test 
principle as those used for the older children’ 
(Lithander in preparation). The main difference 
among the optotype tests was the inability to test 
crowding at the youngest age, since the O test 
tests acuity for single symbols at near (Lithander, 
in preparation). 

The main question in our study was whether 
anything could be gained by lowering the age for 
screening of amblyopia below 4 years. We found 
no crucial age related differences in the final 
outcome of treatment, even though the younger 
age groups showed shorter treatment times. All 
but one of the compliant children were cured, 
regardless of age (between 2 and 7 years), 
diagnosis, and severity of amblyopia. Therefore 


. the present screening program used in Sweden 


seems adequate. Children with low visual acuity 
in one or both eyes are detected and referred at 
the screening age of 4. At any age squint or any 
other eye disease observed by parents or at the 
health centre are referred directly to an ophthal- 
mologist for examination and treatment. 
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Figure4 Initial rate of improvement. Time (days) to halfpoint e between VA at start and 
cure for all cured eie iri children. (A) Versus age (years) at start of treatment. (B) versus initial degree of amblyopia. 
points. 
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Anisometropic and strabismic amblyopia in the age 
group 2 years and above: a prospective study of the 


results of treatment 


Joan Lithander, Johan Sjöstrand 


Abstract 

Forty-four children aged 2-9 years with 
strabismic and anisometropic amblyopia were 
prospectively followed up during amblyopia 
treatment. The efficacy of optimised treatment 
in terms of number of cured children, time to 
achieve cure, and rate of initial improvement 
of visual acuity was evaluated in relation to age 
at start of treatment, type and initial degree of 
amblyopia, and adherence to treatment 
regimen. Compliance with treatment was the 
most critical factor predicting a successful 
outcome. Among the compliant children 35 out 
of 36 were cured (visual acuity difference 
between amblyopic and non-amblyopic eyes 
not more than one line) within five months 
regardless of age, treatment regimen, and type 
or initial degree of amblyopia as compared 
with none in the group with low compliance. 
Most of these compliant children were cured 
within three months, with shorter treatment 


times on average for the younger children. 


The initial improvement of visual acuity was 
also faster at 2 years than at 4 years of age. 
Anisometropes with moderate amblyopia at 
the start of treatment were over-represented in 
the group with low compliance. We conclude 
that early diagnosis of strabismus in com- 
bination with general population screening at 
the age of 4 to detect amblyopia caused by 
anisometropia or microstrabismus seems to be 
efficacious for the cure of most cases. The 
major factor in treatment failure was found to 
be inadequate adherence to the treatment 
regimen. 


At 4 years of age the Swedish population is 
screened for subnormal vision. One major aim is 
to detect amblyopia by measuring visual acuity at 
the child health centres. Nordlów and 
Joachimsson' and Köhler and Stigmar’? initiated 
this programme and found it efficacious. 

The questions we asked were: Could anything 
be gained by lowering the screening age? Is 
earlier treatment more effective and associated 
with a better outcome? Few systematic studies 
have evaluated the effect of factors such as age 
below 4 and type and degree of amblyopia in the 
treatment of the clinically most common forms 
of amblyopia, that is, those caused by strabismus 
or anisometropia.'' 

Most clinicians agree that treatment of 
amblyopia is less favourable if it appears during 
the first months of life and if it is associated with 
extreme degrees of anisometropia.^ But the 
relative importance of various factors for its 
successful treatment in the more usual clinical 


situation is not well defined. The efficacy of 
screening for the treatment of amblyopia has also 
been questioned during recent years. ^ 

The recent development of accurate methods 
for testing visual acuity with optotypes in 
younger children down to an approximate age of 
2 years" (Lithander, in preparation) has enabled 
us to study the efficacy of amblyopia treatment as 
related to optotype acuity over an extended time 
period. At the same time more interest has been 
focused on the psychological implications of 
amblyopia treatment in an active child, and low 
compliance has been considered to be a major 
reason for treatment failure in older children.’ 

In this prospective clinical study of children 
aged 2 years or more we have evaluated the 
association of various factors such as age at start 
of treatment and initial degree or type of 
amblyopia with efficacy of amblyopia treatment. 
Furthermore, we have analysed factors of 
importance for the successful outcome of 
amblyopia therapy. 


Patients and methods 


PATIENTS 

Forty four children aged 2 to 9 years with 
unilateral amblyopia diagnosed by the first 
author during the time period 1983-7 at the 
Paediatric Ophthalmology Unit of Östra 
Hospital, Góteborg, and fulfilling the inclusion 
criteria were enrolled consecutively in the study. 
Inclusion criteria were previously untreated 
unilateral amblyopia due to strabismus (n= 27), 
or anisometropia without strabismus (n=17), 
persisting after eight or more weeks of spectacle 
wear if optical correction was needed. All patients 
with large angle strabismus, microstrabismus, or 
strabismus in combination with anisometropia 
were classified as strabismus. Amblyopia was 
defined as a difference of at least two lines on the 
acuity chart between the eyes when tested with 
best correction after eight weeks with spectacles 
when needed. 

They were mainly referred from the child 
health centres of Göteborg at any age below 7 
years either for squinting problems or for sub- 
normal vision detected at the visual acuity 
screening test at the age of 4. There were 22 boys 
and 22 girls. All the children were followed up 
for at least three years following the start of 
treatment (mean follow-up time 4-5 years). 


CLINICAL EXAMINATION 
After retinoscopy optical correction was pre- 
scribed when needed for full time use. Aniso- 
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Figure ! Design principles of the O test, the Kolt test, and HVOT test. 


metropia was defined as the difference of one 
dioptre or more in any symmetrical meridian. 
The clinical characteristics of the children are 
summarised in Table 1. 

Visual acuity (VA) was assessed at the age 2 to 
2% years with the O-test (Lithander, in pre- 
paration). The O-test is a new method designed 
for testing visual at the age of 18 months and 
above. It has a testing distance of 40 cm. The 
child has to point out the O among six symbols, 
for instance HVTOVH. The O is shown in 
different positions. It tests visual acuity for 
single symbols as the interspace between the 
letters is large. As soon as the child understood 
the matching symbol principle, the Kolt test 
with four alternative optotypes (triangle, square, 
circle, and cross) was used" (Lithander, in 
preparation). The testing distance is 3 m. The 
children have a matching box with the symbols 
on four buttons. They have to press the button 
corresponding to the optotype indicated at the 


test chart. As reinforcement a melody is played if 


they perform correctly. The O test, the Kolt test, 
and the HVOT test are shown in Figure 1. At the 
age of 4 the HVOT' was the elected test. For all 
the tests above the acuity was tested in approxi- 
mately logarithmic steps from 0°05 or 0:1 to 1:0. 
The visual acuity was defined as the line at which 
'A of the optotypes were correctly identified. In 
cases with VA below 0-1 the testing distance was 
decreased appropriately and the values 
transformed. 

After the age of 5 visual acuity was tested with 
Snellen’s E chart, and at near Haase’s C test with 
2-6 arc minutes of interspace between the opto- 
types.” Snellen’s letter chart was used, in general, 
after 7 years of age. 


TREATMENT 

The primary treatment in all cases was patching 
on the skin in front of the good eye. The time 
period for repeated occlusion was selected 
according to age. Thus a 2-year-old was treated 
with two days of occlusion and one free day; a 5- 
year-old child was patched five days and had one 
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free. Sixteen out of 27 children with strabismus 
(63%) and 10 out of 17 anisometropes (59% ) had 
no other treatment (except glasses) than patching 
on the skin until cure. If the child refused or was 
unable to wear a patch on the skin the second 
choice of treatment was instillation of atropine in 
the best eve, if the acuity of the amblyopic eye 
was above 0:2. In these cases 0:5% atropine was 
instilled daily for one week followed by one week 
without treatment, and the treatment cycle was 
repeated until cure. When the residual amblyopia 
was mild and problem with the patching 
occurred, another choice of treatment was a 
Ryser filter attached to the glass of the good eye. 

In order to monitor rate of improvement, ume 
until first cure, and to optimise compliance the 
children were examined so far as possible every 
week during the first four weeks and then every 
second week for the following four weeks. After 
the start of the third month of follow-up 
examinations were carried out once a month 
until cure — that is when one line VA difference or 
less between the two eyes was achieved. After 
that, treatment was continued on a part time 
basis (occlusion of the good eye for one or two 
hours daily), preferably at children's TV time, 
until the acuity was equal in both eyes. An 
exception was in cases of microstrabismus. In 
this group the endpoint for treatment was one 
line of acuity difference between the eyes in 
order to avoid diplopia. 


COMPLIANCE 

A great effort was made to obtain optimal 
compliance with treatment. Any problems with 
either glasses, patching, atropine, Ryser filter, or 
follow-up were recorded. Low compliance was 
noted if the prescribed glasses were not worn, if 
appointments were missed more than once, and 
if atropine or the Ryser filter was not properly 
used after a period with problems with patching. 
Compliance was carefully controlled, as we met 
the family weekly at the beginning. Detailed 
information and instructions to the parents and 
the children before and during treatment were 


Table 2 Clinical characteristics of patients (n=8) with low 





compliance 
—————————————— HÉEÉE NN 
Case no Age Visual acuity 
Time to cure 
Start Cure (davs) 
mcn uude a ce m i a E ce wt, 
Strabismus 
18 2 0-3 0-5 156 
38 2 <0] 0:5 206 
40 9 0-1 Q-2* 150* 
Anisometropia 
11 4 0-5 0-8 228 
39 4 0-3 0-6* > 1000* 
42 7 0-2 0-6* 325* 
43 6 0-2 0-6* 130* 
H 4 0-2 0-8 412 
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*Cure not achieved; no co-operation obtained for further 
treatment. 


Another major finding in our study was that 
good compliance to any form of amblyopic treat- 
ment was associated with more than 95% cure, 
whereas only 50% of the children with low com- 
pliance were cured. Neumann et aP found that a 
higher proportion of younger children (2-5-5 
years) were more compliant to patching than 
children older than 8 years (72% versus 47%). 
They concluded that this was probably the pri- 
mary reason for the higher percentage of treat- 
ment failures in older children. Our study shows 
that low compliance to any form of therapy is also 
the primary factor for treatment failure in children 
at any age between 2 and 7 years. The children 
with low compliance in our study were on 
average about one year older at start of therapy. 

Compliance thus seems to be the main factor 
for cure, except for those rare cases with therapy- 
resistant amblyopia, in which amblyopia is 
probably induced within the first years of life.5 " 
Emphasis should therefore be placed on adher- 
ence to therapy during amblyopia treatment, and 
initial and repeated information about the 
importance of compliance to treatment should be 
given to the family. Follow-up even after a week 
or two weeks of treatment is rewarding for the 
visual acuity has improved in most cases (Fig 5), 
and the child and the parents are hereby encour- 
aged to go on with the treatment. One possible 
reason for the low improvement rate of severe 
amblyopia found in some studies? could be low 
compliance. 


Visual acuity 
eo 
e 
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Figure 5. Rate of improvement during the first weeks of 
amblyopia treatment in relation to visual acuity of the 
amblyopic eye at start. The range of VA at one to eight weeks 
after start is presented for three representative groups of cured 
compliant children with initial VA of SOL (n=S)}, 0-3 
(n=10), and 0-5 (n=5). The ranges overlap for the two 
groups, with higher initial VA between four and eight weeks as 
indicated and for the group with initial VA «0-1 at eight 
weeks. Identical range limits are indicated by double 
horizontal bars. 
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Although we put much time and effort into 
information we had eight out of 44 with low or no 
compliance. Five of these children had moderate 
amblyopia ~ that is, visual acuity © 1 to 0-3 due to 
anisometropia without strabismus. In the aniso- 
metropic group with mild amblyopia — that is, 
visual acuity above 0-4 — we had no problems 
with compliance. Neumann et al” also reported 
the lowest rate of compliance in the group with 
anisometropic amblyopia. 

The question arises why it is so difficult for the 
anisometropic child with visual acuity of 0: 1-0-3 
to accept a patch. A probable answer is that lower 
degree of motivation for treatment was present 
for pauents in this group with straight eyes. Our 
five anisometropic children with low compliance 
were treated for long periods (years), and periods 
of adequate compliance were obtained. All of 
them had improvement of at least three lines and 
two were finally cured, so their amblyopia is 
probably not resistant to therapy. However, our 
study cannot rule out the possibility that the 
therapeutic responses in anisometropia and 
strabismic amblyopia are different. It is interest- 
ing to note that the two types of amblyopia have 
differences in psychophysical characteristics, ^^ 

The treatment time needed to achieve cure, 
namely one line difference or less between the 
eyes, was highly dependent on compliance but 
not on the initial type or degree of amblyopia. All 
but two of the compliant children were cured 
within three months of treatment regardless of 
initial visual acuity or type of amblyopia in 
contrast to the children with lower compliance. 
lreatment regimen and type of amblyopia 
therefore seems to have limited impact on the 
time needed to achieve cure. Similarly, Oliver et 
al and Neumann et al” reported that most of the 
improvement of visual acuity occurred during 
the first three months of treatment independently 
of type or initial degree of amblyopia. The rate of 
initial improvement in our compliant children 
showed no obvious correlation with visual acuity 
at the start of treatment, though a tendency may 
be observed. Neumann et al“ have reported a 
quicker recovery of visual acuity after three 
months of treatment in children (aged 2-7 vears) 
with more severe amblyopia at the start. 

Our study hypothesis that age is a strong factor 
in the outcome of amblyopia treatment was not 
supported. Instead we found that the age of the 
child was not critical for a successful result. 
However, the number of children above 5 vears 
of age in our study was limited. Age was only 
weakly associated with the time needed to achieve 
cure in the age group 2-7 years in cases with good 
compliance. Similarly, Oliver and Nawratzki 
found that up to the age of 6 years good 
therapeutic results (about 65%) were obtained in 
all age groups. They stated that most children 
with amblyopia can be effectively detected at the 
age of 4 years and concluded that this age 
probably is the best age for screening, also taking 
into account that the prevalence of amblyopia is 
lower below 3 years of age.' At 2 years of age our 
strabismic children were cured somewhat 
quicker than the older ones, but this difference 
in cure rate is of limited practical importance if 
we consider the lower accuracy of acuity testing 
under screening conditions at earlier ages. Fulton 
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and Mayer” reported similar results in a retro- 
spective study of the relationship between age 
and duration of full-time occlusion in squinting 
children and demonstrated that older children 
show a slower rate of acuity improvement during 
patching. Sattler” found a quick recovery within 
the first three months of treatment for 3-year-old 
children with squint than for those aged 7 or 
above. 

Flynn and Cassady” demonstrated a decreas- 
ing percentage of successful results and pro- 
longed duration of therapy in amblyopic children 
with start of therapy after 5 years of age. 
Screening after the age of 6 is therefore probably 
suboptimal from the therapeutic point of view. 

In summary, in our study, designed to be 
optimal for amblyopia treatment, we found that 
the patient’s compliance was the main factor in 
achieving cure in most cases with strabismus and 
anisometropia in children between 2 and 7 years. 


. Most of the improvement occurred during the 


first months and the majority (79096) were cured 
within three months irrespective of age between 
2 and 7 years. Visual acuity screening at 4 years 
of age seems to be advantageous and efficacious 
in order to detect and thereafter initiate success- 
ful treatment.of most cases of amblyopia without 
obvious squint. 
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Corneal sensitivity and correlations between 


decreased sensitivity anda 


in ocular leprosy _ 









terior segment pathology 


Murat A Karacorlu, Tülay Cakiner, Türkan Saylan 


Abstract 

Leprosy is one of the leading causes of corneal 
hyposensitivity. In this article the corneal 
sensitivity of 143 leprosy patients was 
examined, and correlations between corneal 
hyposensitivity and anterior segment pathology 
were detected. Twenty four healthy volunteers 





were examined as controls. Various degrees of 


corneal loss of sensitivity were found in 46:2% 
of leprosy patients. Lagophthalmos, chronic 
lepromatous granulomatous uveitis, iris 
atrophy, and social blindness were found 4-5- 
16.6 times more frequently in eyes which 
developed severe corneal hyposensitivity. 


Leprosy, the agent of which is Mycobacterium 
leprae, is one of the systemic and infectious 
diseases which mostly involve the eye.'? Regard- 
less of the portal of entry of the leprosy bacillus 
the target tissue is the Schwann cells of peri- 
pheral nerves.‘ The bacillus prefers the nerves in 


. areas where the body temperature is low. It may 
affect the zygomatic branch of nervus facialis and 


corneal nerves innervated by the ophthalmic 
branch of the trigeminal nerve. 

Although it has long been known that in 
leprosy corneal sensitivity is decreased, the 
degree of hyposensitivity, how frequently it 
appears, whether or not it leads to anaesthesia, 
and whether it is correlated with anterior seg- 
ment lesions of leprosy have not been completely 
evaluated. Various rates of corneal hyposensi- 
tivity have been reported, but few of these 
studies are quantitative, carried out with 
cotton, and control groups have generally not 
been included. 

In this study we have investigated the actual 
incidence of corneal hyposensitivity in leprosy 
and tried to answer those questions. 


Materials and methods 

The study was carried out in the Department 
of Ophthalmology, Cerrahpasa School of 
Medicine, University of Istanbul, and Istanbul 
Leprosy Hospital and Research Centre, from 
June 1986 through June 1989. A total of 286 eyes 
were included, from 88 patients with leproma- 
tous leprosy (LL) and 55 patients with border- 
line lepromatous leprosy (BL). As controls, 48 
eyes of 24 healthy adults who had no ocular or 
systemic diseases and who were not taking any 
topical or systemic medication when they were 
included in the study. The study was carried out 
prospectively, and all ophthalmic examinations 
and corneal sensitivity measurements were made 
by the same researcher (MAK). Since there were 


visible deformities in some of the patients, 
masking of the investigator was of no use. 

The diagnosis of leprosy was established by 
the case history, clinical and bacteriological! 
tests, and 1n some cases histopathological investi- 
gations at Istanbul Leprosy Hospital and 
Research Centre. The patients were sent to our 
working group for ophthalmic evaluation, 
regardless of whether or not they had any 
complaints. The cases were classihed by the 
Ridley-Jopling classification.’ 

Systemic and ophthalmic examinations of all 
patients were undertaken and were recorded on 
previously prepared forms. Corneal sensitivity 
was measured by the Cochet-Bonnet aesthesio- 
meter and the intraocular pressure by the 
Goldmann applanation tonometer. 


MEASUREMENT OF CORNEAL SENSITIVITY 

Before the corneal sensitivity measurement was 
carried out the reason for it and the method were 
explained to the patient, and his co-operation 
was sought. The patient, sitting before the 
biomicroscope, was fixated on an asterisk placed 
in the distance, lest he should see the filament by 
means of accommodation. The examination was 
initiated by a filament 60 mm in length. The 
cornea, divided into four quadrants and one 
central area, was measured first at the centre, and 
the measurements were then continued clock- 

wise beginning from the lower nasal quadrant. 

The blinking reflex was not accepted as a 
response to the contact of the filament. The 
patient was asked if he felt the contact of the 
filament, and sometimes the accuracy of his 
answer was verified by approaching the filament 
to the cornea but not touching it and asking the 
patient the same question. The examination 
began with 60 mm of filament and was continued 
by shortening the filament by 5 mm, until the 
patient responded that he did not feel the contact 
of the filament. Measurements were carried out 
in the afternoon from 1300 to 1700 with the 
same aesthesiometer, in the same setting, and by 
the same researcher, but the temperature and 
humidity control of the examination room was 
not verified. 


SEVERITY OF CORNEAL HYPOSENSITIVITY 

The severity of corneal hy /posensitivity was 
graded in the groups included in the study. 
Those who had a mean corneal sensitivity of 55 
mm or more, measured in five separate quad- 
rants of the cornea, were considered to have 
normal corneal sensitivity. Corneas having a 
value of 50-54 mm were considered as showing a 
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Table 1 Corneal sensitivity values in the eyes of leprosy 
patients and the normal control group in relation to the 
quadrants of the cornea 








Control group 

Corneal quadrants — n:286 2:48 P 
Centre 52:5 (11-8)* 57-2 (4-3) 0-007 
Upper temporal — 48-0 un 54-0 (6:3 0-004 

pper nasal 46:5 (14-2 54-5 5) 0-001 
Lower nasal 52:3 TE 57-6 (4-6 0-002 
Lower temporal 303021 57:5 rah 0-005 
Average 50-3 (12:1) 56:2 (4:3 0-001 





slight hyposensitivity, those with a value of 40— 
49 mm had a moderate hyposensitivity, and 
those with a value of 30-39 mm had a severe 
hyposensitivity. The patients with a value of 
30 mm or lower were considered to have an 
advanced degree of corneal hyposensitivity. 

Student's t test and analysis of variance were 
used for statistical analysis. 


Results 

The mean age (with SD) of the patients with 
lepromatous leprosy was 42-0 (13-7) years, those 
with borderline lepromatous leprosy 40-8 (13:0) 
years, and of the control group 40:7 (12-7) years. 
The duration of the disease was 20-6 (12-7) years 
in cases with LL and 18-1 (11:3) years in those 
with BL. 

When the measurements of corneal sensitivity 
by quadrants of the leprosy patients and of the 
normal control group were compared, the sensi- 
tivity in all the quadrants of the leprosy patients 
was significantly low, being lowest in the upper 
nasal quadrant (Table 1). 

When the cases of LL and BL were studied 

separately, corneal sensitivity in all quadrants 
was found to be significantly lower in the group 
with lepromatous leprosy than in the control 
group. In cases with borderline lepromatous 
leprosy, though the mean corneal sensitivity was 
lower than in the control group, the decrease was 
statistically significant only for the upper nasal 
quadrant (Table 2). 
' When the correlation between the duration of 
the disease and corneal hyposensitivity was 
investigated in the patients with LL and BL 
leprosy, it was observed that corneal sensitivity 
was significantly lower in cases with a duration 
over 15 years as compared with the control group 
(Table 3). 

When the severity of corneal hyposensitivity 
was evaluated, the proportion of cases in which 


Table 2 Corneal sensitivity values in LL, BL, and control 
groups in relation to the quadrants of the cornea 


LL BL Control group 

Corneal quadrants — n:176 n:110 1:48 

Centre 50-0(13-7)* 56:5 (6:2) 57-2 (4:3) 
p «0-001 20-05 

Upper temporal 45°2(15°9) — 52:6(8-9) 54-0 (6:3) 
p «0-001 20-05 

Upper nasal 43-6(15-8) — 51:0(9-8) 54-5 (5-4) 
p «0-001 «0-05 

Lower nasal 50-0(13-4) — 56-0(6-6) 57-6 (4-6) 
p «0-001 20-05 

Lower temporal 49-8(14-3) — 56:6(6:1) 57:5 (4-7) 
p «0-001 20-05 

Average 47: l P 9) 54-5 (66) 56:2 (4:3) 
p 0-001 20-05 


*Millimetres, mean (SD). 





Karagorlu, Cakiner, Saylan 
Table 3 Correlation between the duration of disease and 
corneal kyposensitivity in leprosy patients 
Duration of LL+BL eyes Control 
disease (yr) n(%) n:286 n:48 dial 
0-5 36 (% 12: b 53:5 (62 1)* 56:2 (4-3) 0-05 
6-10 56(96 19-6) 56:3(6 56:2 (4 33 20-05 
11-15 28(96$9-8) 512 (155) 56:2 (4-3 0-05 
16-20 48 (96 TE^ 49-8 (13-5 56-2 EA «0-01 
>20 118 (% 41:2) 46-4(12:9)  562(43) <0-003 





* Average values, milimetres, mean (SD). 


the sensitivity of all five corneal quadrants was 55 
mm or more in the control group was 72-996. 
This rate was 53-896 in patients with leprosy. 
While the value of corneal sensitivity was below 
50 mm in 6-396 of patients in the control group, it 
was 32-296 in patients with leprosy (Table 4). 
Table 4 shows that, in 46-296 of patients with 
leprosy, there were various degrees of corneal 
hyposensitivity. 

In order to investigate the correlation of 
corneal hyposensitivity with the anterior seg- 
ment pathology in leprosy, a group of patients 
with leprosy who had normal corneal sensitivity 
(154) were compared with another group of 
patients with leprosy (30) who had an advanced 
degree of hyposensitivity responding only to the 
filament length below 30 mm (4th degree), and 
the incidence of anterior segment pathology was 
investigated in both groups (Table 5). 


Discussion 

Inleprosy the organ most often involved after the 
skin, nasal mucosa, and peripheral nerves is the 
eye. The eye is liable to infiltration as soon as the 
disease agent disseminates through the blood 
stream. The leprosy bacillus may be present in 
any part of the eye, but the main lesion is almost 
always in the structures of anterior segment. 
Although the primary lesions appear on the 
cornea, it has been suggested that the earliest 
affected part is the ciliary body.” 

"The involvement of the trigeminal nerve-ends 
in the cornea, together with the zygomatic 
branch of the facial nerve, leads on to the 
association of corneal hyposensitivity with 
lagophthalmos, and this in turn indicates how 
liable the globe has been to the risks inherent in 
leprosy. 

The incidence of corneal hyposensitivity in 
leprosy has been reported as being between 8:196 
and 59-296. As noted above, most of these studies 
lack valid scientific criteria. Table 6 shows the 
incidence of corneal hyposensitivity reported in 
literature. 

When the results of our study are examined, it 
is seen that corneal hyposensitivity in cases with 
lepromatous leprosy, although the duration of 
the disease is not different, is more severe than in 


Table 4 Severity of corneal hyposensitivity in patients with 
leprosy and the control group 


L eyes Control group 
Severity of corneal hyposensitivity 1386 n:48 
Normal (50-60 mm) 154 (9653-8) 35 (96 72:9) 
Ist degree (mild) (50-54 mm) 40(% 14-0)  10(% 20-8) 
2nd moderate) (40-49 mm) 46 (96 16-1) 3 (96 6-3) 
3rd degree (severe) (30-39 mm) 16 5-6 - 
4th degree (advanced) (<30 mm) — 30(*6 10-5) - 


Corneal sensitivity and correlations between decreased sensitivity and anterior segment pathology in ocular leprosy 





Table5 Incidence of anterior segment lesions in leprosy = 





with advanced degree of corneal hypasensitivity (4th degree) 








Normal Advanced 
Sensitroity hyposensitivity 
Anterior segment lesions 154 (% $3-8)*. 306% 10-5) 
related to leprosy % : Uy 
Prominent corneal nerves 32:3 23:3 
Corneal nerve beading 33:8 20-0 
Avascular keratitis 15-6 $3 
Exposure keratitis 3-9 46:7 
Acute non-granulomatous uveitis 13-0 6:7 
Chronic granulomatous uveitis 20:1 96-7 
Iris atrophy 17:5 80-0 
Social blindness (< 3/60) 0-6 10-0 


*The number among leprosy patients. 


Table6 Incidence of corneal hyposensitivity in leprosy 
according to various studies 
——— —— Ó—— — PR 





Authors Year E^ 
Shields er ai 1971 36 
Acharya” 1978 59-2 
Courtright et al" 1984 20 
Prasad et al 1984 8-1 
Ffytch" 1984 20 
Tsai and Suryawanshi” 1985 24 
Present study 1989 46-2 





cases of borderline lepromatous leprosy and that, 
the longer the duration of the disease, the worse 
is the hyposensitivity. 

When the topographical distribution of 
corneal hyposensitivity is examined, the most 
severe hyposensitivity is found in the upper nasal 
and temporal quadrants, whether in cases of 
lepromatous leprosy or of borderline leproma- 
tous leprosy, and that, although there is some 
hyposensitivity in the corneal centre, this has 
been relatively less than in the outer quadrants. 

Corneal hyposensitivity was examined in the 
normal state and in four degrees of severity, and 
it was found that the patients with advanced 
hyposensitivity who responded to a filament 
length of less than 30 mm had had the disease for 
significantly longer than the leprosy patients 
with normal corneal sensitivity, and that they 
became leprous when they were considerably 
younger. 

Various rates of hyposensitivity were deter- 
mined in 46:2% of leprous patients. Even when 
the confidence limit was assumed to be 95%, this 
rate showed such a high value as 32-296 approxi- 
mately. 

Contrary to mistaken beliefs, leprosy was not 
found to cause deep corneal hyposensitivity 
approaching anaesthesia. In this study the 
number of eyes which had a mean corneal 
hyposensitivity under 5 mm was 0:696. The 
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gme y |... percentage of such cases has been reported to be 
patients with normal corneal sensitivity and leprosy patients ~ 


53:3% in patients with herpetic stromal kera- 
uus." Leprosy causes less corneal hyposensi- 
uvity than herpetic stromal keratitis. 

When the leprosy patients with no corneal 
hyposensitivity and those with advanced corneal 
hyposensitivity were divided into two groups 
and examined as to the leprous lesions in the 
anterior segment, it was found that, in the first 
group, avascular keratitis occurred approxi- 
mately five times and acute non-granulomatous 
uveitis twice as frequently; whereas in the second 
group, that is, in the cases with advanced 
hyposensitivity, chronic granulomatous lepro- 
matous uveitis occurred approximately five 
times, iris atrophy four times, and social blind- 
ness 16 times as frequently. 

It has been shown that leprosy causes a high 
percentage of corneal hyposensitivity among 
patients with the disease in Turkey, and that 
severe corneal hyposensitivity was more fre- 
quent among cases of lepromatous leprosy. The 
incidence increased with duration of disease, and 
in patients with advanced corneal hyposensi- 
tivity the anterior segment lesions of this disease 
were found more often. 
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Influence of untreated chronic plastic iridocyclitis on 
intraocular pressure in leprosy patients 


Murat A Karacorlu, Tülay Cakiner, Türkan Saylan 


Abstract 

The intraocular pressures of a total of 286 eyes 
of patients with lepromatous and borderline 
lepromatous leprosy who never had regular 
ophthalmological care or local eye treatment 
were measured. The patients were categorised 
according to the type of leprosy they had, and 
the eyes were categorised as without or with 
chronic plastic iridocyclitis. In patients with 
lepromatous and borderline lepromatous types 
of leprosy the intraocular pressure was signifi- 
cantly lower in eyes with chronic plastic 
iridocylitis 10-1 (3-6) mmHg than in both 
unaffected eyes 11-0 (3:2) mmHg and control 
eyes 13-5 (2-5) mmHg. It has been shown that 
chronic plastic iridocyclitis which remains 
untreated for years results in a lower intra- 
ocular pressure than normal. 


In leprosy patients chronic plastic iridocyclitis 
(CPI) affects ocular physiology gradually and as a 
consequence may lead to lesions causing com- 
plicated cataract and phthisis bulb.'* There has 
been only one study questioning the effect of CPI 
on intraocular pressure (IOP) in leprosy.’ In this 
study the Schigtz tonometer was used, and, since 
the study was carried out in rural areas in Nepal, 
a biomicroscope was not available and only 
synechiae were used as the diagnostic criteria of 
CPI. Itisdifficultto makeaccurate measurements 
under conditions of very low pressures with the 
Schigtz tonometer. Moreover, in the above 
mentioned study the diagnosis of CPI was based 
on insufficient criteria. For these reasons the 
accuracy of the results may be questioned. 

The low prevalence of leprosy in Turkey and 
its being not well known has caused delay in 
establishing the diagnosis and beginning treat- 
ment.* This delay has been presumed to be 5-10 
years (personal communication, Saylan T, 1986). 
We know that in leprosy the first symptoms of 
ocular involvement appear approximately five 
years after the onset of the disease, and therefore 


, anumber of patients in our country have attacks 


of leprous uveitis of short or long duration before 
diagnosis of leprosy has been established. If it is 
remembered that chronic leprous uveitis is not a 
cause of much complaint, we may realise what 
kind of risks these patients run. Apart from this 


Tablel A and durati the disease of the patients with LL) and 
um ges nire T of the patients lepromatous leprosy (LL) 


Age (yr) 
<20 


Disease duration (yr) 
>40 Total «10 10-20 >20 Total 
90 176 58 40 78 176 
51:196 33% 2279 | 443* 
56 110 34 6 110 
50-996 30-996 32:894 36:396 





one cannot claim that complete and regular 
leprosy therapy was carried out in our country 
before 1983. Only after that year was regular, 
modern leprosy therapy with a variety of drugs 
started. If we consider that the mean duration of 
disease has been about 20 years in the lepro- 
matous leprous (LL) and borderhne leprous 
(BL) patients we have been following up, we may 
conclude that in some of our patients the disease 
has been undiagnosed and without treatment for 
along time. 

In this study, because of the above mentioned 
reasons, the IOPs of our leprosy patients who 
havelong been left untreated have been measured 
by applanation tonometer in a prospective but 
non-random and unmasked study, and the effect 
of CPI on the IOP has been investigated. 


Materials and methods 

The study was carried out from June 1986 to the 
end of 1989 by the Department of Ophthal- 
mology, Cerrahpaşa School of Medicine, 
University of Istanbul, and Istanbul Leprosy 
Hospital and Research Centre. It included 286 
eyes of 143 leprosy patients, 88 of whom had 
lepromatous leprosy (LL) and 55 borderline 
lepromatous leprosy (BL). As the control group, 
48 eyes of 24 adults were taken, matched by age 
to the study group, who had not had any ocular 
or systemic diseases, and who were not receiving 
topical or systemic medication. 

The type of leprosy was diagnosed according 
to the Ridley-Jopling? classification of clinical, 
microbiological and histological criteria in the 
Istanbul Leprosy Hospital. The. diagnosis of 
chronic plastic iridocyclitis was established when 


keratic precipitates, posterior  synechiae, 
sequelae of posterior synechiae, iris atrophy, or 
iris pearl were detected. 


The systemic leprosy treatment of 76 of the 
cases (53-1%) was terminated before they were 
included in the study. Sixty seven of them 
(46:9%) received multidrug leprosy treatment — 
DDS (dapsone or disulone)+rifampicin+- 
prothionamid (promid), or alternatively 
clofazimine (lamprene) — when they were 
included in the study. 

The mean age of the control group was 40-7 
(12:3) years, and that of leprosy patients (LL+- 
BL) 41-5 (13-4) years. The mean duration of the 
disease in patients with leprosy was 19-7 (12-2) 
years. The ages and the duration of the disease of 
the patients with LL and BL are shown in Table 
l 


The ophthalmic examination of the leprosy 
patients included examination of the anterior 
segment by biomicroscope. Their IOPs were 
measured by Goldmann applanation tonometer. 
The findings have been recorded on a form. 


Influence of untreated chronic plastic iridocyclitis on intraocular pressure in leprosy patients 
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Table 2 Distribution of the intraocular pressure in 286 eyes of patients with lepromatous leprosy and borderline lepromatous 


leprosy 
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Intraocular pressure mmHg 





3-5 6—7 8-9 
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Mean (SI 
IOP (mmHg! 
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E (0-8 — 16098). FLG 101006 
p=: ra’ 
e 5(-0) 18 (10-7) 28 (16-7) 49(23-9) 32(13:8) 22(12-9 6(3-5) 4(Q-3).— AQ 3) 11-0/2-3) 
Ton 12(42) 34(119) 6302-0) 77 (26-9) 49(17-1) 31 (10-8) 8(:8) 5(E8). 5008) ZOD 18-6 03-5) 
n-— 286 


* The figures in brackets show the percentage values. 


Results 

The distribution of the IOP in patients with 
leprosy who had or had not established findings 
of CPI are shown in Table 2. 

The mean (SD) IOP was 10-1 (3:6) mmHg in 
leprosy patients with CPI, and 11:0 (3:3) mmHg 
in those without established CPI. The mean IOP 
of the control group was 13-5 (2:5) mmHg The 
mean IOP of leprosy cases with established CPI 
findings was significantly lower than the IOP in 
either the cases without established CPI or of the 
control group (p« 0-05) and (p«0-001). More- 
over, the difference between the eyes without 
CPI and the control group was significant 
(p« 0-05). 

When the relation between the duration of 
leprosy and IOP was investigated, the mean IOP 
was found to become lower as the duration of the 
disease was longer. The mean IOP of patients 
who had had leprosy for more than 15 years was 
significantly lower than in patients with leprosy 
for 0-5 years (p<0-005-0-001) (Table 3). 

When the distribution of the lower IOPs was 
investigated the IOP was below 10 mmHg in 
seven eyes (14:596) in the healthy control group, 
whereas this proportion increased to 109 (38-196) 
in all the leprous patients. When only the eyes 
with established CPI were included 58 patients 
(49-296) out of 118 with CPI were found to have 
an IOP below 10 mmHg. In 51 (30-496) out of 
168 eyes with negative CPI the IOP was found to 
be below 10 mmHg (Tables 4 and 5). 


Discussion 
Leprosy affects the eye by multiplication of 
leprous bacilli and by spreading through the 
body via the blood stream in patients with a 
deficient cellular immune response. The bacillus 
may be present in any part of the eye, but the 
lesions it causes are almost always localised in the 
anterior segment. It is presumed that the earliest 
affected part of the eye is the ciliary body. 
Bacteria pass from there to the surrounding 
tissues by way of the blood stream, nerves, and 
adjacent tissues.' 

Especially in patients with LL and BL, 


Table 3 The relation between the duration of leprosy and 
intraocular pressure (IOP) 





Duration of Age (yr) IOP mmHg 
disease mean (SD) n mean (SD) P 

0-5 33-5 (18- D 36 12-3 (4-6) - 

6-10 32-5 (8-6) 56 11-1(4-0) >0-05 
11-15 39-2 (12-6) 28 11-0¢1-9) >0-05 
16-20 39-1(11:3) 48 9572-1) <0-001 
>20 49-8 (9-3) 118 10-3 (3-3) «0-005 





‘erythema nodosum leprosum’ (or type H 
reaction, another name for it), which isa systemic 
immune complex disease, may develop by the 
antigenic effect of the leprosy bacilli. During this 
event the testicles, joints, and kidneys become 
involved together with the eves.^ Acute nom- 
granulomatous iridocyclitis develops in the eye. 
Moreover, chronic granulomatous lepromatous 
iritis also develops after the invasion of the 
leprosy bacillus.'' 

It has been presumed that these recurrent 
uveitis attacks, which have an insidious and 
continuous course, affect the secretory epithe- 
lium in the ciliary body and prevent its proper 
functioning. There have been reports which 
demonstrate the frequency of these recurrent 
iridocyclitis attacks and the disturbance of the 
dynamics in aqueous humour.’ * 

Histopathological studies carried out in the 
iris and ciliary body of the eyes involved in 
iridocyclitis have demonstrated epithelial dam- 
age, widespread mononuclear cell infiltration in 
the stroma, hyalinisation, fibrosis, and atrophy.’ 
In another study it has been reported that in 
patients with Behcet’s disease the c value has 
been lowered to pathological levels in the eyes. 
with more than five attacks, and that secondary 
glaucoma appeared in only a small number of 
these eyes; the reason for this has maybe the 
decrease in the secretory rate.‘ Slem has also 
reported that production of aqueous humour is 
significantly lowered in patients with leprosy.’ 

Brandt et al’ reported that they found CPI in 
22:396 of cases with lepromatous leprosy, and 
suggested that the IOP is lower in the eyes with 
CPI than in eyes without it. 

In our study we found CPI in 41-296 of cases of 
leprosy, and the mean IOP in these cases was 


Table4 The distribution of lower [OP values in leprosy 
patients in control group 
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TableS The distribution of lower I OP values ( 10 mmHg) 
in leprosy patients with and without CPI, and control group 





IOP «10 mmilg 


CPI (+) leprosy eves n= 118 58 
CPI (—) leprosy eyes n= 168 5 
Normal control group n=48 
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significantly lower than in the control group or in 
patients with CPI. There was a statistically 
significant difference between the IOP in patients 
with leprosy but without CPI and the control 
group. We have assumed that there are two 
reasons for this condition. The first is that, since 
iridocyclitis does not always cause persistent 
lesions, these eyes have in fact, had iridocyclitis 
attacks but without sequelae. Further, we 
presume that the bacillus has involved the auto- 
nomic nervous system" and has affected neuro- 
genous mechanisms of the aqueous humour 
dynamics. More probably, these two mechanisms 
both cause the decrease in IOP, even if at a 
lower level, which we have found in the eyes with 
non-established findings of CPI. 

Consequently, the IOPs of patients with 
lepromatous leprosy and borderline lepromatous 
leprosy were lower than in the normal group. 
This decrease in the IOP was more in the eyes 


' where findings of CPI have been established, and 


this condition can be explained by inflammation 
decreasing the inflow. There was a decrease of 
IOP in the eyes in which objective findings as to 


Karagorlu, Cakiner, Saylan 


the CPI were not established as compared to the 
ones with established CPI symptoms. This 
suggests that hypotonicity related to leprosy 
cannot be attributed only to uveitis. 
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MINI REVIEW 





The continuing challenge of ocular leprosy 


The timely resurgence of interest in ocular leprosy noted in 
this journal a year ago continues,' as witnessed by the number 
of clinical papers from various centres which have recently 
appeared in the ophthalmic literature and the emphasis that 
is now being placed on measures for the prevention of blind- 
ness.’ Apart from being one of the oldest infections known 
to man, leprosy is still the systemic disease with the highest 
incidence of ocular complications. Epidemiological studies of 
these have always proved to be difficult to obtain, and esti- 
mates of important aspects of the disease such as blindness 
rates and the prevalence of sight threatening lesions may fall 
wide of the mark.? 

Ocular involvement in leprosy depends on a number of 
internal and external factors which may vary, not just within 
ethnic groups and geographic regions, but also from com- 
munity to community. These factors include such variables 
as the age, race, and sex of the individual, the type of leprosy, 
its duration, therapy, and status. To these must be added 
the influence that the climate, environment, occupation, and 
social status have on the disease, and, most important of all, 
what measures to prevent eye complications are undertaken 
locally. Ocular leprosy is after all the archetypal preventive 
disease, and simple treatment at an early stage will usually 
avoid major irreversible damage later. This will be reflected 
by blindness and disability rates from different centres. 
Indeed, analysis of data derived from regional studies on the 
prevalence of eye complications often gives a very good idea 
of what services for leprosy are available in the community 
and how effective they are. 

The problems of gathering information on the prevalence 
of eye complications in leprosy are further hindered by dif- 
ficulties in estimating the actual numbers of patients with the 
disease. Many affected individuals do not come forward for 
treatment and therefore do not appear on registers until quite 
late in the course of disease. This is often due to ignorance, or 
it may reflect the social stigma that still exists throughout the 
world. The figures are further distorted by the WHO policy 
of deregistering patients once they have completed multidrug 
therapy and have satisfied the criteria for cure — a policy that 
has many pitfalls from the ophthalmic point of view. It is not 
therefore difficult to see why hard epidemiological data on 
the prevalence of ocular complications of leprosy are scarce, 
and knowledge on their incidence is almost non-existent. 

A large multicentred study of ocular involvement in the 


disease, which included information on more than 3000 


patients obtained by simple standardised examination tech- 


niques from over 30 centres in the world, showed that 5-596 - 


of patients examined had bilateral corrected vision of less 
than 3/60 and were therefore blind by WHO definition, and 
7:096 had vision less than 6/60, classified as having severe 
visual impairment. The same study demonstrated that 21-396 
of patients had potentially sight-threatening lesions, defined 
as conditions likely to lead to visual loss unless preventive 
treatment was instituted.' A parallel study on 354 patients 
who had been discharged from care having completed multi- 
drug therapy, showed a prevalence of 24-396 with potentially 
sight-threatening lesions, and this raises the important point 
that in a considerable number of patients ‘cure’, as defined by 
the WHO, does not guarantee freedom from eye complica- 
tions, and many patients may face increasing ocular problems 


unless they are adequately supervised by leprologists after 
completing therapy. 

Epidemiological information is therefore still lacking. But, 
if the global leprosy population is taken to be between 10 
and 12 million,‘ the disease ranks as one of the major causes 
of world blindness, likely to increase proportionally as others 
such as trachoma, xerophthalmia, and onchocerciasis be- 
come contained by modern therapy and public health 
measures. 

The numbers, however, do not give the whole story. 
Leprosy is a unique condition, not least because of its social 
stigma, which evokes almost mediaeval sentiments in many 
countries, condemning the patient to become a member of 
one of the most disadvantaged groups in society. It is also a 
crippling disease. The nerve damage which is a feature of all 
forms of the condition, but particularly affects multibacillary 
(MB) patients, destroys tactile sensation, decreases mobility, 
and causes the familiar skeletal deformities. Loss of vision in 
these patients is a major event in this downward sequence 
of disability and frequently renders the patient entirely 
dependent on others. ‘Blindness in the individual who has 
normal skin sensitivity is enough of a handicap, but in one 
who has lost that faculty it is disastrous. Few have the 
resources, material, mental or spiritual, to live with it." 

The greatest current tragedy in this disease is that most of 
the ocular complications that lead to visual loss can be 
avoided by simple therapeutic measures requiring little more 
than adequate supervision, patient education and common 
sense. The role of the ophthalmologist should therefore be 
extended to one of a teacher, persuading leprologists and field 
Workers and even fellow ophthalmologists, that leprosy is an 
ocular disease, that the eyes need supervision, not necessarily 
with sophisticated instruments, and that a mechanism for 
rapid referral to an ophthalmic centre should be available 
when serious sight-threatening complications develop. 

Ocular involvement in leprosy occurs at several levels with 
differing effects on vision. In general the patients with 
the paucibacillary form, representing the tuberculoid and 
borderline-tuberculoid cases under the Ridley-Jopling classi- 
fication,' are affected through loss of lid function and corneal 
hypoaesthesia, whereas multibacillary patients, representing 
lepromatous, borderline-lepromatous, and mid borderline 
cases suffer complications through these as well as from 
direct infiltration of organisms into the anterior segment, 
inflammatory reactions, and damage to the adnexae. 

Not surprisingly the many influential factors that deter- 
mine which patients are at risk give rise to a variety of ocular 
manifestations, several of which do not threaten vision, but 
may indicate significant ocular involvement. They include 
such findings as madarosis, opaque corneal nerves, super- 
ficial stromal keratitis, and iris pearls. 

Most of the visual impairment and blindness results from 
four main causes which may be isolated but often occur 
together: lagophthalmos leading to exposure keratopathy, 
corneal hypoaesthesia leading to ulceration, acute or chronic 
iridocyclitis, and secondary cataract. 


LID INVOLVEMENT 
The lower lid is affected through paralysis of the maxillary 
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branch of the facial nerve, giving rise to a reduction or failure 
of lid closure, with the consequent déleterious effect on pro- 
tection of the cornea and lacrimal drainage. It occurs in all 
forms of leprosy, either as an acute event during a reversal 
reaction or over a long period of time. Immediate treatment 
of the acute stage with systemic steroids, thalidomide, or 
clofazamine will often lead to recovery or improvement of 
function. 

In chronic cases, or in those which do not respond to 
medical therapy, it is often necessary to perform surgery on 
the lid, either in the form of a lateral tarsorrhaphy or by more 
sophisticated operations such as the tarsal strip procedure or 
temporalis transfer. Whereas tarsorrhaphy and some of the 
simpler lid surgery can be carried out by leprologists and field 
workers, procedures such as temporalis transfer require 
more expertise and usually involve an ophthalmologist. 

The risk from lagophthalmos is always one of exposure 
keratopathy, particularly if the cornea already has dimini- 
shed sensation. Monitoring of lid function by the leprologist 
and patient is an important preventive measure, and simple 
ways of protecting the eye can effectively reduce the inci- 
dence of corneal problems. Recent work by Hogeweg et al." 
on the relationship between the position of facial patches 
during erythema nodosum leprosum (ENL) reactions, and 
the subsequent development of lagophthalmos has consider- 
ably helped to identify those patients most at risk. 


CORNEAL INVOLVEMENT 

Corneal sensation is affected in all forms of the disease, and 
when hypoaesthesia accompanies impaired lid closure the eye 
is at high risk. Impaired corneal sensation predisposes to 
corneal damage as well as disturbing the normal epithelial 
metabolism, and the complications of corneal ulceration and 
opacification account for a significant proportion of blindness 
in leprosy. Diminished corneal sensation may well be an 
indicator of ocular pathology elsewhere as shown by the 
frequency with which it occurs in association with major 
ocular damage from the disease." 

Treatment consists of simple measures to protect the 
cornea at an early stage of the condition, and therefore 
detection of those eyes at risk is an important aspect of 
management. This is the combined responsibility of the 
` leprosy worker and patient, since in the later stages the 
problems of dense vascularised corneal opacities may be 
insurmountable even with the most, sophisticated surgical 


techniques. 


IRIS INVOLVEMENT 

Invasion of the iris and ciliary body by Mycobacterium leprae 
occurs exclusively in the multibacillary form of the disease. 
Acute iridocyclitis is often a feature of the ENL reaction and 
has all the signs of iritis due to any other cause except that 
pain and discomfort may not be so prominent. Conventional 


treatment with steroids and mydriatics is required, and field _ 


workers and leprologists need to be instructed in the early 
recognition and management of the condition. 

Chronic iridocyclitis remains the enigma of this disease, 
though knowledge of the subject has increased considerably 
over the last decade. It is now accepted that organisms lodge 
in the iris and ciliary body at an early stage in lepromatous 
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 leprosy, and attempts are being made to detect this involve- 


ment by measuring various types of pupil reactions such as 
the pupil cycle time, light/dark reactions, and pharmaco- 
logical responses." Other studies have analysed the effect of 
the disease on the ciliary body, manifested by a progressive 
lowering of intraocülar pressure and alteration in postural 
responses." Most authors now recognise that chronic 
iridocyclitis in multibacillary leprosy has neuroparalytic 
elements, with primary involvement of the autonomic 
nerves, particularly the sympathetic fibres in the iris and 
ciliary body. This may raise the possibility of pharmaco- 
logical treatment at an early stage to prevent the chronic 
immobile miotic pupil that characterises the end stage of the 
disease, and which can at present be overcome only by 
surgical intervention or photocoagulation. 


CATARACT 
The question of ‘leprosy cataract’ has yet to be solved. The 
disease is endemic in most countries where cataract is a major 
problem, and certainly data collected in surveys show that 
many patients have poor vision related to lens opacities 
without any signs of ocular leprosy. There is however a 
reported high prevalence of cataract in MB cases completing 
multidrug therapy,’ and this merits further study. Sadly the 
stigma of the disease that still exists in many countries often 
excludes the leprosy patient with cataract from receiving the 
surgical services that are available to other members of the 
community. ` 
Cochrane in 1956” described leprosy as ‘the most thrilling 
and exciting adventure on which any medical man can 
embark’, and the hyperbole 35 years ago was understand- 
able. Our knowledge of the intricacies of the disease as it 
affects the eye is still increasing, but more clinical and 


. laboratory work is needed. As we move forward into the new . 


century there are. still research efforts to be expanded, 
therapies to rationalise, prejudices to overcome, and chal- 
lenges to meet in this ancient disease. 
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Figures 1A,B Colour 
fundus photographs showing 
multiple drusen-like deposits 
at the postertor pole of each 
eve. 


Flecked retina associated with ring 17 chromosome 


S J Charles, A T Moore, B C C Davison, H M Dyson, L Willatt 


Abstract 

We report the case of a mentally retarded male 
with a ring 17 chromosome who had subretinal 
drusen-like deposits in each eye. This is the 
second report of flecked retina in a patient with 
ring 17 chromosome, suggesting that there 
may be a causal relationship between abnor- 
malities of chromosome 17 and retinal pigment 
epithelial or photoreceptor dysfunction. 


In inherited diseases cytogenetic abnormalities 
may provide the first clues to the location of 
the underlying genetic defect. For example, 
the association between interstitial deletions 
and ocular diseases such as retinoblastoma,’ 
aniridia, and choroideraemia’ has led to the 
localisation of the genetic loci for these condi- 
tions. 

Ring chromosomes are thought to form by 
breaks occurring in both arms of a chromosome 
with fusion of the proximal ends leading to loss of 
the distal fragments.‘ This loss of chromatin may 
give rise to major dysmorphogenesis and mental 
retardation, sometimes with specific phenotypic 
features associated with terminal deletions of 
these same chromosomes. However, in many 
patients with ring chromosomes that have no 
visible loss of chromatin there are only minor 
anomalies, and the main phenotypic features are 
growth failure and mental retardation, regard- 
less of which chromosome forms the ring. This 
has led to the suggestion that part or all of the 
phenotype in such patients may result from the 
altered structure or instability at mitosis of 





Figure 1A 


the ring chromosome, rather than loss of 
chromatin. ' 

We describe a patient with ring 17 chromo- 
some with a flecked retina, seizures, and café au 
lait spots in addition to mental retardation and 
short stature. 


Case report 


CLINICAL HISTORY 

A 20-year-old male was reviewed who had been 
diagnosed 10 years previously as having peri- 
pheral neurofibromatosis (now classified NF-1). 
The parents were concerned lest any other family 
members might be at risk. 

He was the first born child of non- 
consanguineous parents aged 21 and 18 years. 
His birth weight was 2:40 kg. Motor and mental 
development was retarded, and at age 5 he 
developed epilepsy. He attended a special school 
and at age 10 was admitted to hospital for 
investigation of epilepsy. At that time he had 
pigmented patches over his body. A diagnosis of 
NF-1 was made in view of his severe mental 
retardation, fits, and skin pigmentation. A skull 
x-ray and CT scan were normal. There was no 
family history of NF-1. Over the next 10 vears 
his behavioural problems became more pro- 
nounced, necessitating long term inpatient care. 
Current medication included sodium valproate, 
carbamazepine, and thioridazine. Thioridazine 
had been taken for two years (not exceeding 75 
mg/day), with a cumulative dose of approxi- 
mately 35 g. 





Figure 1B 
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Figures 2A, B Fluorescein 
angiography showing slight 
masking associated with 
some deposits but no late 
hyperfluorescence. 


Figure 3 Idiogram and CG- 
banded partial karvotype 
showing chromosome 17 in 
this patient. The bands 
p13.2 and q25.2 are 
indicated. 


Figure 2A 


EXAMINATION 
At age 20 he was of short stature, 161 cm ( 3rd 
centile), with a head circumference of 53 cm 
(10th centile), and weight 43-2 kg (<3rd centile). 
He had numerous café au lait spots, with four 
axillary freckles but no cutaneous neurofibro- 
mata. Visual acuity appeared to be good in each 
eve, with accurate assessment limited by the 
patient's mental retardation. The anterior seg- 
ment was normal on examination, with no Lisch 
nodules. Retinal examination revealed multiple 
vellow flecks at both posterior poles at the level of 
the retinal pigment epithelium (RPE) similar to 
drusen (Figs 1A, B). Fundus fluorescein angio- 
graphy (Figs 2A, B) showed normal choroidal 
and retinal vascular filling, with slight masking 
associated with some of the deposits at the 
posterior pole but no late hyperfluorescence. 
Flash electroretinography (ERG) was normal 
bilaterallv; the pattern ERG was found to be 
normal in one eve, but poor co-operation limited 
further investigations. Cytogenetic analysis 
revealed the karyotype 46, XY ,r(17) 
(p13.3q25.3), with no visible deletion of the 
ring chromosome (Fig 3). Magnetic resonance 
imaging (MRI) of the brain gave normal results. 
Parents and siblings were healthy, with no 
stigmata of NF and no retinal abnormalities. The 
mother’s chromosomes were normal, but the 
father declined to have his examined. 


Discussion 
Ring chromosomes are uncommon, and to our 
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knowledge there have been only 1l reported 
cases of ring 17 chromosome. Common though 
non-specific features associated with this abnor- 
mality include mental and motor retardation, 
seizures, and short stature.' Three cases of ring 
17 chromosome have been described with 
Miller-Dieker lissencephaly, which has been 
mapped to the p13.3 portion of chromosome 17. 
Our patient had no brain abnormality on MRI 
scan. Multiple café au lait spots are seen in NF-1 
and have also been described in patients with 
ring chromosomes, including chromosome 17. 
Although the NF-1 gene has been mapped to 
chromosome 17,’ the absence of neurofibromata 
or Lisch nodules' in this case make the diagnosis 
of NF-1 unlikely. 

The unusual eye findings in our patient 
resemble those in the 10-year-old girl with ring 
17 chromosome described by Ono er al." She had 
numerous vellowish red retinal deposits, not 
associated with night blindness, and a normal 
ERG; her condition had been diagnosed as 
retinitis punctata albescens. This may not have 
been the correct diagnosis: retinitis punctata 
albescens has drusen-like deposits in the mid 
peripheral fundus with impairment of retinal 
function, and it is thought to be an early form of 
retinitis pigmentosa, not a distinct clinical 
entity." " Our case has small vellow subretinal 
deposits at the level of the RPE or Bruch's 
membrane, which were similar in appearance to 
drusen but failed to fluoresce on fluorescein 
angiography. However, the degree of fluoresc- 
ence of drusen may be related to their chemical 
composition," and some may show little 
fluorescence." Abnormal deposits in. Bruch's 
membrane may cause a similar fundus picture.” 
Thioridazine may cause a pigmentary retino- 
pathy, rather than drusen-like change, which has 
not been reported with the low dosage used in 
this case. ^ We consider that our patient and that 
of Ono et al have the same retinal dystrophy and 
that it is related to their chromosomal abnor- 
mality. 

The ophthalmic examination of mentally 
retarded patients, particularly in the presence of 
a chromosomal abnormality, may reveal relevant 
pathology. Some causes of flecked retina are 
known to be associated with crystalline deposi- 


Fleched retina associated with ring 17 chromosome 


tion of an exogenous substance present in excess 
(as in oxalosis), but others (such as dominant 
drusen) may be caused by an isolated abnor- 
mality of receptor or RPE metabolism leading to 
an accumulation of abnormal material within the 
RPE or Bruch’s membrane.'* This is the second 
report.of flecked retina in patients with ring 17 
chromosome, suggesting that loci on chromo- 
some 17 niay be involved in the regulation of 
retinal pigment epithelial or photoreceptor 
function. Most causes of flecked retina are 
inherited,” but the underlying genetic defects 
are unknown. Chromosome 17 may be worthy of 
further investigation. 


1 Yunis J], Ramsay N. Retinoblastoma and sub-band deletion of 
chromosome 13. Am 3 Dis Child 1978; 132: 1613. 

2 Riccardi VM, — 2 Smith AE, et al. 
imbalance in the aniridia-Wilms' tumour association: Ilp 
interstitial deletion. Pediatrics 1978; 61: 604—10. 

3 Rosenburg T, Schwartz M, Niebuhr É, et al. Choroideremia in 
interstitial deletion of the X chromosome. Ophthalmic 
Paediatr Genet 1986; 7: 205—10. 

4 Gardner RJM, Sutherland GR. Chromosome abnormalities and 
cand counselling. Oxford: Oxford University Press, 1989: 


5 Borgaonkar DS. Chromosomal variation in man. A catalog of 
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6 Stratton RF, Dobyns WB, Airhart SD, Ledbetter DH. New 
chromosomal syndrome: Miller-Dieker syndrome and 
monosomy 17p13. Hum Genet 1984; 67: 193—200. 

7 Schroer RJ, Phelan MC. Miller-Dieker syndrome with ring 
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Centre 1987; 6: 41-3. 
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*Cutting hook' modification of a standard 19 
gauge green needle 


Sra, — Tight sutures tend to ‘cheese wire’ into 
the cornea with time in-such a way that they 
become difficult to pick up and then cut in a 
controlled manner during their removal with a 
standard green needle. À modification is des- 
cribed below in which a conventional needle is 
fashioned into a cutting hook to facilitate the 
removel of such sutures. 

The anterior portion of the bevel of a 
standard green needle is bent until the tip 
makes an angle of approximately 30? with the 
line of the shaft. This can be done using needle 
holding forceps. Alternatively, the tip of the 
needle may simply be compressed against its 
plastic sheath to fashion the shallow hooked 
profile required. 

The blunt convexity of the hooked bevel is 
used to compress to cornea immediately 
proximal to the suture, allowing the point of 
the needle to slide beneath without snagging 
the adjacent stroma. Now resting in the crutch 
of the hook, the suture is lifted clear. A gentle 
to-and-fro motion is then employed to tease the 
suture clear of the epithelium along the full 
length ofits superficial portion, before inclining 
the sharp edge and cutting so as to leave a con- 


‘ venient proud end ready to be grasped with fine 


blocked forceps. 

While it is not difficult to remove loose or 
broken .stitches with conventional methods, 
tight sutures causing refractive problems tend 
to ‘cheese-wire’ into the cornea with time, 
becoming less accessible. Although a tight 
suture will sink through the corneal epithe- 
lium, the stromal layers are merely compressed 
(in the straighforward case where stromal 
integrity is not affected by any melting process). 
Hence the superficial portion of a tight suture 
comes to lie in a furrow of compressed stroma. 
To undermine such a suture a straight needle 
must be inclined downwards into the cornea, 


and will thus tend to ‘snag’ the stroma on the | 


other side of the stitch (Fig 1). 

This has several disadvantages. Primarily, 
the stitch cannot be picked up cleanly. The 
needle must either be forced through the 
stroma or retracted so that the suture rests on 
its very tip. This often leads to the suture being 
cut prematurely without leaving a convenient 
proud end, in the latter case because an attempt 
is made to elevate the suture on the sharp point 
of the needle; whereas with the former 
approach the force requred to disrupt the 
snagged stroma is such that the elastic recoil of 
the needle's shaft, once the stroma is breached, 
will flick the bevel through the suture — again 


. leaving the cut ends partly buried in the 
' epithelium and difficult to grasp. 


By compressing the furrowed stroma 
immediately proximal to a tight suture with the 
blunt convex aspect of a needle bent at its tip as 
described above it is possiblé to undermine 
the suture with the point of the needle inclined 
tangentially or away from the globe (Fig 2). 





Figurel A schematic illustration of the 
unmodified needle snagging the stroma distal to the 
suture being undermined. 





Figure 2 The tendency for stromal Ing 15 
minimised convexity of the 

proximally before sliding beneath the tight suture 
with needle’s tip inclined tangentially or away 
from the globe. 


The tendency to snag the stroma distally is thus 
minimised, allowing the stitch to be picked up 


cleanly. As it is elevated safely in the crutch of ` 


the ‘hook’, the tendency to cut the suture 
prematurely is also minimised. 

Conventional straight needles were not 
designed specifically with a view to cutting 
corneal sutures. A simple modification, a 
shallow bend in the tip of the bevel to fashion a 
*cutting-hook,' facilitates a better controlled 
and less traumatic execution of this task. 


BRUCE D S ALLAN 
St Thomas's Hospital, London, SE 1 


Safety of intraocular lenses 


SIR, — Your editorial, ‘How safe'are intraocular 
lenses’,' was extremely interesting and timely. 
It is ironical, however, that another severe 
complication of intraocular lenses in diabetics, 
namely rubeotic glaucoma, was reported in the 
same issue’ and received no editorial comment. 

These two cases, reported by Prasad et al, 
point out the potential for disastrous results in 
patients with diabetes and non-proliferative 
retinopathy. Whereas there may not be an 


' epidemic of bullous keratopathy on the 


way, even a few sporadic cases of neovascular 
glaucoma after posterior chamber intraocular 
lens implantation deserve our special attention. 


ALLAN E KREIGER 
Jules Stein Eye Institute, 
Los Angeles, California 


1 Smith R. How safe are intraocular lenses? Br f 
O 1990; 74: 257. 
2 Prasad P, Setna PH, Dunne JA. Accelerated ocular 
neovascularisation in diabetics following pos- 
terior chamber lens implantation. Br 7 Ophthal- 
mol 1990; 74: 313-4. 


* I am obliged to Professor Kreiger for his 
comments on my editorial. I should explain 
that editorial comment in the B7O is usually 
directed to one particular paper. For logistical 
reasons we are not always sure that another 
paper somewhat in the same general area as the 
one being written about will appear in the same 
issue. We only comment on a group of papers if 
they are closely related to one another, in which 
case we deliberately arrange for them to be 
published together. In the case in question, the 
safety of intraocular lenses, the paper by Prasad 
et al. mentioned by Professor Kreiger on 
rubeosis following cataract extraction did not 


seem to us to be close enough to the paper - 


Letters 


dealing with corneal endothelial changes to 
warrant its inclusion in the editorial comment. 
It is well known that rubeosis can follow 
cataract extraction in diabetics, and I see no 
evidence in the paper by Prasad et al that the 
IOL played a leading role. However, I entirely 
agree with Professor Kreiger that the paper 
reminds us that, although rubeosis is more 
likely to follow intracapsular than extra- 
capsular extraction, nevertheless the latter 
technique, whether an IOL is implanted or 
not, is clearly not 100% safe as far as rubeosis is 
concerned. — REDMOND SMITH. 


Drop sizes of commonly used topical 
p blockers 


Srg,— Drop size may be an important deter- 
minant of systemic adverse reactions to topical 
B blockers, since the volume of drops is large in 
relation to tear volume. Drop size is said to be 
about 50ul, whereas the volume of tears is 
typically about 7 ul; 1 ul in the precorneal tear 
film and 3 yl in each of the tear menisci. The 
excess passes rapidly down the nasolacrimal 
duct,' where it can be rapidly absorbed accross 
the nasal mucosa into the systemic circulation, 


` avoiding first pass metabolism in the liver. It 


has been shown that small concentrated drops 
maintain equivalent tear film concentrations 
despite containing a smaller total amount of the 
active ingredient.' Drop size is mainly deter- 
mined by the dimensions of the dropper tip. À 
nozzle with a wide bore and a thick wall 
produces bigger drops than one with a narrow 
bore and a thin wall.’ 

Drop size was determined by squeezing 10 
drops on to the pan of an electronic top pan 
balance. This was repeated five times for each 
bottle, and for each B blocker tested two 
different bottles were used. It is assumed that 
the density of the drops is the same as water, so 
that weight in milligrams can be converted into 
volume in microlitres. Since they are only very 
dilute solutions this is likely to be true. 

Mean drop sizes are as follows (SD in paren- 
theses): 


Glauline 0:396 ............ eese eere 25-6 (0-9 pl 
Glauline 0-696 ........... 1 cesses eee 26-1(0-4) ul 
Glauline 0-196 ...............--«eenecnennennc 27-7 (0 ul 
Timolol 0-2596 ............. eere eene 32-6(0-8) ul 
Timolol 0-596 .................. eere 34-0 (0-9) ul 
Teoptic 1095... eer ra ser serico xen ax noa 097 pl 
Betagan 0-596 ..ueseessasnasveensssunsoacsassas 0(2°2) pl 
Gla 0-696 in a Betagan bottle........... 32-5 (1-0) ul 


Betagan (levobunalol) produced the largest 
drops. This may be related to its formulation in 
Liquifilm, which makes it more viscous and 
thus increases drop size. In keeping with.this, 
when the Betagan bottle was filled with Glauline 
0:696 the drops were smaller. 

These figures are an estimate only, but at 
present are the best information available. 
Manufacturers should state drop size on the 
bottle and hopefully compete to produce bottles 
which consistently deliver smaller drops 


combined with ease of use. 
PGGRIFFITHS 
RJSTIRLING 
Netocastle General Hospital, 
Westgate R. 
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Noen pon Tyne NE4 GBE 


1 Shell JW. Pharmacokinetics of topically app. 
drugs. Sure Ophthalmol 1982; 26: 207- PP 

2 Brown RH, pisse Davis Sn 
smaller eye dope by reducing eye dropper tip 
dimensions. Am F Ophthalmol 1985; 99: 460-4. 


2 z E 
F 
[à 





We manufacture a full range of Ophthalmic 
Instruments including Micro Westcotts Scissors 
Gills Welsh Vannas Scissors with 11mm Blades 
Micro Castroviejos Forceps with 0.12mm Teeth 
and Kelman Macpherson Forceps 


DIXEY INSTRUMENTS LIMITED 
Ophthalmic Instruments & Apparatus 


19 Wigmore Street 
London W1H 9LA England 


Telephone: 01-580 1713 Telex: 268312 
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At Pharmacia, our reputation for innovation 
is matched only by our commitment to 
providing an efficient service back-up. 

To satisfy the increasing demand for 
urgent deliveries of Healonid® and IOLs, 
we offer: 


@ 24 hour delivery. 
@ Courier services. 
@ Personal delivery. 


In addition, our customers also enjoy: free 
resterilization of lenses; lens consignments; 
clinical literature search and educational 
courses/seminars. 

For further details, contact our Customer 
Services Team; Birgitta Keenan and Jackie 
Bates direct on 0908 670413. 


Pharmacia Limited 

Pharmacia House, Midsummer Boulevard, 
Milton Keynes MK9 3HP 

Telephone: (0908) 661101 

(24 hour answering service) 
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Liquifilm Tears Prescribing Information 


Presentation: Clear, colourless to slightly straw-coloured, sterile, aqueous ophthalmic solution containing Liguifilm (polyvinyl alcohol) USP L4% (w/v). Also contains disodium edetate 

Ph Eur 0.015% (w/v), benzalkomum chionde Ph Eur 0 005% (w/v) with sodium chloride Ph Eur, sodium phosphate Ph Eur and purified water Ph Eur. Uses: Liquifilm Tears is an ocular 
lubricant for the relief of dry eye and dry eye symptoms Dosage and administration: For all ages One or two drops administered topically to the affected eye(s) as required 
Contra-indications, warnings etc: Contra-indications Sensitivity to any of the components. Not for use with soft (hydrophilic) contact lenses because of the presence of benzalkonium 
chlonde as a preservative. Warnings 1f irritation increases or persists, discontinue use. Pharmaceutical precautions: Store at room temperature. Discard any unused contents 28 days 
after opening the bottle Legal category: P Package quantities: LIQUIFILM TEARS is available in plastic dropper bottles containing 15 mi. Basic NHS Cost (as at November 1988) 
£133 Further Information: Nil Product Licence Number: PL 0426/0009R Date of preparation: July 1988 Reference: | Bron AJ. Trans Ophthalmol Soc UK (1985). 104: 801-826 
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Full prescribing information is available on request 
Allergan Limited, High Wycombe, Bucks. HP12 3SH. “denotes registered trade mark 
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À 
Vhat can you give a ^ patient who suffers 
from amnesia as well as glaucoma? 





Getting patients to comply with complicated In fact, in a study evaluating once-daily 
se regimens can be a frustrating business. Betagan the authors concluded “once-daily treat- 

Which is why Allergan has developed Betagan, ^ ment with levobunolol appeared to be as effective 
> beta blocker most patients only need to take as twice-daily treatment while offering greater 
ce a day. This is possible because of Betagan's convenience and comfort and potentially greater 
tained activity over 24 hours; n N E W safety"* So next time you're 
ich has been shown to be | looking for a simple but flexible 


ective in controlling the SS BETAG AN treatment for open angle glau- 
raocular pressure of up to SS 


oai h coma, consider Betagan. 
6 of patients on a once evobunoto! hydrochloride 0.5%) It's a name worth re- 


ily dose? O NCE DA IL y membering. 


ONE DROP THEY WON'T FORGET 








RESCRIBING INFORMATION 

SENTATION: Sterile ophthalmic solution containing levobunolol hydrochloride 0.5% (w/v). ACTION: Beta-adrenergic blocking agent, INDICATIONS: Reduction of 
ocular pressure in chronic open-angle glaucoma and ocular hypertension. CONTRA-INDICATIONS, PRECAUTIONS AND WARNINGS: Contraindications: Bronchial 
na; history of bronchial asthma; chronic obstructive pulmonary disease; sinus bradycardia; second and third degree atrioventricular block: cardiac failure: cardiogenic 
k; hypersensitivity to any component. Caution in labile diabetes and in patients receiving oral beta-adrenergic blocking agents. Do not use in patients continuing to wear 
ophilic (soft) contact lenses. Transient ocular burning and stinging on instillation may occur. Bradycardia, 

'tension, dyspnoea and asthma have been reported. DOSAGE: Adults only: one drop in the affected eye(s) 

or twice daily. PACK SIZE: 5 ml plastic dropper bottles of 0.5% w/v solution. BASIC NHS PRICE: £5.05 

126/0060. Full prescribing information is available on request. = ALLERCAN PHARMACEUTICALS 
zman, E. et al., Am J Ophthalmol 1982; 94 (3): 318-327. 2. Rakofsky S.I. et al., Ophthalmology 1989: 96 (1): 8-11 Allergan Ltd., High Wycombe, Bucks HP12 3SH. 
andel, T. et al., Am J Ophthalmol 1986; 101: 298-304. & Betagan is a registered trade mark 


ISED IN 153 


L 
USED TO TREAT COUNTRIES 
OVER 2 MILLION 
PATIEN IS 


ABRIDGED PRODUCT INFORMATION 
Refer to Data Sheet before prescribing. 
USES 


Elevated intra-ocular pressure including: ocular hyper 


tension, chronic open-angle glaucoma (including 


aphakia); secondary glaucoma 
DOSAGE AND ADMINISTRATION 
Usually one drop 0.2596 solution in affected eye 
twice a day. If necessary, change to one drop 0.5% 
solution twice a day 

CONTRA-INDICATIONS 

Bronchial asthma, history of bronchial asthma, severe 
chronic obstructive pulmonary disease, Sinus brady 


ardia, second ind third-degree AV block, overt 


OVER. OOO 


CLINICAL PAPERS 


PUBLISHED 


cardiac failure, cardiogenic shock. Hypersensitivity 
PRECAUTIONS 

Timoptol’ may cause side effects of system beta- 
blockade 

Cardiac failure should be adequately controlled before 
prescribing. History of severe cardiac disease requires 
monitoring for cardiac failure and checking of pulse 
rates. Respiratory and cardiac reactions (including 
death) have been reported 

Patients receiving a beta-blocker orally and Timoptol 
may expenence an additive effect on IOP or on 
known systemic effects of beta-blockade 

Rashes and 


beta-blockers. Reported incidence is small and most 


iry eyes have been reported with 








cases clear on withdrawal. If seen, beta-blo 


should be withdrawn gradually 


Do not use in patients with soft contact le 


Mydriasis resulting from use of "Timoptol' with ac 
aline reported occasionally. Potentially, hypoter 
and/or marked bradycardia may result from add 
of 'Timoptol' to a calcium antagonist, rauw 
alkaloid or beta-blocker 

Children: Not recommended. Data not availa! 
use in children. Nursing: Mother should either 
nursing or stop "Timoptol'. Pregnancy: Not stu 
weigh benefit against possible hazards 

SIDE EFFECTS 


Ocular irritation, including conjunctivitis, ble 


USED AS FIRST-LINE 
JPEN-ANGLE GLAUCOMA 
IERAPY BY THE MAJORITY 
: UK OPHTHALMOLOGISTS! 


TOP IIMOPIOL? 


i, keratitis, blepharoptosis, and decreased corneal 
sitivity. Visual disturbances, including refractory 
ages (due sometimes to withdrawal of miotics), 
lopia, and ptosis. 

dycardia, arrhythmia, hypotension, syncope, 
rt block, cerebrovascular accident, cerebral 


aemia, congestive heart failure, palpitation, 


liac arrest 

nchospasm (predominantly with pre-existing 
nchospastic disease), respiratory failure, dyspnoea 
idache, asthenia, nausea, dizziness, depression 
dersensitivity, rash, and urticaria 

ctions with an unestablished relationship are 
MO, dry mouth, anorexia, dyspepsia, nausea 


dizziness, CNS effects (eg. fatigue, behavioural 


changes and other psychic disturbances), hyperten- 


sion, and retroperitoneal fibrosis 
BASIC NHS COST 
0.25% Ophthalmic Solution Timoptol’, £5.18 per 


5S ml pack. 0.59% Ophthalmic Solution Timoptol’, 


£5.82 per 5 ml pack. 
Product licence numbers: 
0.25% Ophthalmic Solution ‘Timoptol’, 0025/01 34 


Reference 
1. Data on file, Merck Sharp & Dohme Limited 
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Ophthalmic Solution 


0.5% Ophthalmic Solution "Timoptol', 0025/01 35 
& denotes registered trademark of Merck & Co., 
Inc., Rahway, N], USA Issued January 1 990 


(timolol maleate, MSD) 
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Liquifilm Tears Prescribing Information 

Presentation: Clear, colourless to slightly straw-coloured, sterile, aqueous ophthalmic solution containing Liquifilm (polyviny! alcohol) USP 1.4% (w/v), Also contains disodium edetate 

Ph Eur 0.015% (w/v), benzalkonium chloride Ph Eur 0 0055 (w/v) with sodium chloride Ph Eur, sodium phosphate Ph Eur and purified water Ph Eur. Uses: Liquifilm Tears is an ocular 
lubricant for the relief of dry eye and dry eye symptoms. Dosage and administration: For all ages. One or two drops administered topically to the affected eye(s} as required 
Contra-indications, warnings etc: Contra-indications: Sensitivity to any of the components. Not for use with soft (hydrophilic) contact lenses because of the presence of benzalkoniurn 
chloride as a preservative. Warnings: If irritation increases or persists, discontinue use. Pharmaceutical precautions: Store at room temperature. Discard any unused contents 28 days 
after opening the bottie Legal category: P Package quantities: L'QUIFILM TEARS is available in plastic dropper bottles containing 15 ml. Basic NHS Cost (as at November 1988) 
£1.33 Further Information: Nil. Product Licence Number: PL 0426/0009R Date of preparation: July 1988. Reference: | Bron AJ Trans Ophthalmol Soc U.K. (1985), 104: 801-826 
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An adjunct to local anaesthesia 


The subject of local and in particular retrobulbar anaesthesia 
for ophthalmic surgery has cropped up several times recently 
in the pages of the BJO. A general discussion on the relative 
merits of local (LA) and general (GA) anaesthesia for 
ophthalmic surgery would probably reveal large differences 
in routine practice from surgeon to surgeon and even from 
hospital to hospital, differences which would not be too easy 
to justify to an inquisitive lay administrator who had worked 
out that one or the other was the cheaper without apparently 
being any less effective. To such an observer the puzzling 
difference in LA/GA rates from surgeon to surgeon might 
appear to be based on little more than idiosyncratic personal 
preferences without obvious scientific justification. But 
nevertheless there is no doubt that preferences are strongly 
held and are based to some extent on previous training but 
also on other factors. 

Many such factors influence surgeons in their choice of LA 
or GA: fear of eye movements during surgery, ‘positive 
vitreous pressure’ due to extraocular muscle spasm or 
concealed retrobulbar haemorrhage, and overt retrobulbar 
haemorrhage, are examples of worries about LA. As well as 
these possibilities there is the underlying anxiety that the 
anaesthesia will be incomplete, causing distress to both 
patient and surgeon, or that it will not last long enough, 
adding further to the surgeon’s unease. (It should perhaps be 
noted in passing that the fear of retrobulbar haemorrhage can 
easily be avoided by not giving a retrobulbar injection, as 
reported recently.'’) 

The most obvious objection to GA is that it involves 
another highly trained individual, the anaesthetist, who 
might be better employed elsewhere in the hospital for forms 
of surgery where GA is thought to be essential. In times of 
financial stringency in medicine in virtually all parts of the 
world this aspect needs to be taken seriously, and the time 
might well come in the UK, and may have already have 
arrived in other parts of the world, when the insurers or 
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government agencies funding medicine start asking awkward 
questions as to the absolute necessity for GÀ in ophthalmic 
surgery, and not only for day surgery but for inpatient 
surgery as well. 

Clinical disadvantages of GA concern its possible effect on 
the general well-being of the patient. In spite of improve- 
ments in technique whereby anaesthesia is confidently given 
to patients with the frailest of constitutions and at practically 
any age, nevertheless a lingering doubt remains in the minds 
of some surgeons that GÀ may not always be quite safe, 
though others clearly have complete confidence.’ 

An adverse influence on the conduct of an operation by GA 
rarely occurs, though there is always the outside possibility of 
something going wrong with the depth of anaesthesia, so that 
the patient coughs, gags, or even wakes up. Another minor 
disadvantage of GA is that it involves more preoperative 
organisation and more equipment, but these points are 
really part of the administrative implications mentioned 
above. 

If a trend towards more widespread use of local anaesthesia 
does develop, then it follows that better techniques will also 
be sought. One such improvement is noted in this issue in à 
paper by Dr P Sunderraj and colleagues. A technique is 
described whereby the initial discomfort of the needle 
puncture of the retrobulbar injection and hence the injection 
itself may be reduced. (The same would presumably apply 
to percutaneous peribulbar injections.) Any step in this 
direction is to be welcomed, and the authors are to be 


congratulated on a useful contribution. | 
REDMOND SMITH 


i Redmond RM, Dallas NL. Extracapsular cataract extraction under local 
anaesthesia without retrobulbar imection. Br 7 Ophthalmol 1990; 74: 203-4. 

2 Smith RJH. Cataract extraction without retrobulbar anaesthetic injection. Br 7 
Ophthalmoi 1990; 74: 205-7. | i 

3 Steele A. Local anaesthesia for cataract surgery. (Editorial) Br 7 Ophthalmol 
1990; 74: 195. 
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Abstract . 

A randomised, placebo controlled, double- 
masked study was undertaken in 115 patients 
undergoing cataract surgery to assess the 
efficacy of the anaesthetic cream EMLA 
(eutetic mixture of local anaesthetic, ligno- 
caine-prilocaine) in alleviating the pain of 
retrobulbar injection. Sixty three patients 
received the EMLA cream and 52 the placebo 
cream. The pain was assessed objectively by 
the anaesthetist, who observed the reaction of 
the patient on needle insertion, and subjec- 
tively by the. patient. Significantly lower pain 
scores were recorded in patients treated with 
EMLA cream (anaesthetists observation: 
p<0-01, patient’s assessment: p<0-006). No 
patients experienced serious side effects in 
either treatment group. 


Day case cataract surgery 1s now commonly 
performed in the United States of America and 
Canada. It is becoming commoner in the 
United Kingdom, with increasing use of local 
anaesthesia, either retrobulbar or peribulbar.?* 
Both retrobulbar and peribulbar injections 
which involve insertion of a needle through the 
skin of the periocular region can be painful 
procedures. Pain increases the anxiety of elderly 
patients undergoing cataract surgery, causing 
the experience to be unpleasant for them and the 
procedure potentially more difficult for the 
surgeon. i 

À topical preparation which can be applied to 
the skin without discomfort and which alleviates 
the pain of needle insertion would be helpful to 
both patients and staff. The local anaesthetic 
cream EMLA (eutetic mixture of local anaes- 
thetics) which contains a mixture of lignocaine 
and prilocaine has been shown to reduce the pain 
associated with skin puncture and other super- 
ficial skin procedures in both children and 
adults.*" Local skin reactions have been minor 
and transient." Previous studies, which have 
been concerned mainly with pain on vene- 
puncture, have identified a minimum applica- 
tion period of 45 minutes in adults to ensure 
maximal analgesic effect.’ This study was per- 
formed to assess the efficacy of EMLA cream in 
alleviating the pain of retrobulbar injection and 
identify possible unwanted side effects of the 
preparation. 


Patients and methods 

One hundred and fifteen patients between the 
ages of 57 and 95 years who presented to the 
Department of Ophthalmology, Southport and 
Formby District General Hospital, for day case 
cataract surgery under local anaesthetic were 
included in the study. Informed, written consent 
was obtained from all the patients. The study 
protocol was approved by the Hospital Ethical 
Committee. 

EMLA 596 cream consists of a mixture of 
lignocaine base 25 mg/ml (107 mmol/l) and 
prilocaine base 25 mg/ml (113 mmol/l). The 
remaining ingredients are an emulsifier, a vis- 
cosity increasing agent, and water. The placebo 
cream, a mixture of light liquid paraffin, white 
soft paraffin, and wool fat, was visually identical 
to EMLA. 

The study was a double-masked comparison 
of EMLA cream with the placebo. The treat- 
ments were distributed at random, and at the end 
of the study 63 patients had received EMLA 
cream and 52 patients the placebo cream. Oral 
premedication was not used for any patient. 

A thick layer of cream, about 2 ml, was applied 
in the ward by a nurse to the skin in the region of 
the outer half of the inferior orbital margin at 
least one hour preoperatively. The cream was 
covered with a Tegaderm (3M) occlusive dress- 
ing. Great care was taken while applying the 
cream and the occlusive dressing to prevent the 
cream from entering the eye. On the patient's 
arrival at the operating theatre anaesthetic room 
the occlusive dressing was removed and the 
cream wiped off with a dry swab. Local reac- 
tions, if any, were recorded by the person 
administering the retrobulbar injection, who 
was unaware of the identity of the topical 
cream. 

Retrobulbar injections were performed with a 
23 standard wire gauge, 30 mm long disposable 
needle. The needle was introduced at the junc- 
tion of the lateral one-third and the medial two- 
thirds of the inferior orbital rim. Up to 5 ml of 
0-596 bupivacaine hydrochloride with 1500 
units hyaluronidase was slowly injected 
after aspiration to eliminate possible intravas- 
cular injection. This technique was used for all 
the study patients. 

The person who administered the retrobulbar 
injection was required to make two assessments. 
The first was of the patient’s reaction at the 
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Placebo cream (n=52) 





EMLA cream (n=63) 
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Category Pain 

[J 0 Nil 
1 Mild/Moderate 
aM 2 Severe 


Figure 1 Pain on retrobulbar injection as determined by the anaesthetist. 
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moment of skin penetration, which was graded 
on the following scale: 

0 (no pain) — no reaction to injection; 

1 (mild or moderate pain) — transient grimace, 
slight groan or minor reflex movement; 

2 (severe pain) — loud or continuous verbal 
complaint, intensive or continuous reflex 
movement. 

The second was of the subjective intensity of 
the pain felt by the patient. The patients were 
requested to grade pain on a scale between 0 (no 
pain) and 10 (intolerable pain). 

The statistical significance of the difference 
between the patients who received the EMLA 
cream and those who received the placebo was 
analysed by the y? test for the results of the 
patient's reaction to the retrobulbar injection as 
observed by the anaesthetist. The Mann- 
Whitney test with rank sums and the unpaired 1 
test were used for analysing the results of the 
patient's subjective assessment of pain. 


Results 

The results from 115 patients undergoing 
cataract surgery were analysed. No patient's 
results were excluded. There were 63 patients in 
the EMLA group comprising 21 males and 42 
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Degree of pain scored by the patient 
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9 10 


Figure2 Pain on retrobulbar injection as indicated by the patient. 


females, with a mean age of 78-2 (SD 7-6) years. 
Of the 52 patients in the placebo group 16 were 
male and 36 were female, with a mean age of 79-2 
(SD 8:2) years. There was no statistically signifi- 
cant difference between the two groups in their 
baseline characteristics. 

Fig 1 shows the patients’ reactions to the 
retrobulbar injection as observed by the anaes- 
thetist. Treatment with EMLA cream resulted 
in significantly less pain on retrobulbar injection 
compared with placebo (’=9-36, df=2, 
p<0-01). 

Fig 2 shows the pain of retrobulbar injection 
subjectively assessed by the patients. The in- 
dividual pain scores after the application of the 
placebo cream were scattered over the whole 
scale, while the majority of scores after EMLA 
cream were near the ‘no pain’ end of the scale. 
Patients who received EMLA cream (mean pain 
score 2:6, SD 1-9) scored significantly less pain 
compared with those who received the placebo 
(mean pain score 3:8, SD 2-3; Mann-Whitney 
test, Z-—2-812, p«0-006; unpaired ¢ test, 
t=3-069, p<0-005). 

No significant local side effects were noted, 
and there were no cases of marked erythema, 
scaling, oedema, or allergic reaction in either the 
EMLA or placebo group. Some EMLA cream 
inadvertently leaked on to the eyes of three 
patients in the time between its application and 
the arrival of the patient at the operating theatre. 
All the three eyes showed congested conjunctiva 
with loss of the corneal epithelium in one eye. 
The latter could have been due to the preopera- 
tive ocular biometry or the EMLA cream. The 
placebo cream leaked on to the eyes of two 
patients. Of these, one eye was unaffected and 
the other had mild conjunctival congestion. All 
the above five eyes underwent uneventful 
cataract extraction with intraocular lens im- 
plantation. 


Discussion 

EMLA cream has proved to be effective -in 
reducing the pain of venepuncture in both 
children and adults.** It penetrates the intact 
skin and has been used successfully as a topical 
analgesic for superficial skin procedures,” 
lumbar punctures," and arterial cannulation.” 
Our study of elderly patients undergoing 
cataract surgery demonstrates the efficacy of 
EMLA cream in alleviating the pain of retrobul- 
bar injection. This benefits the patient under- 
going cataract surgery because it reduces 
anxiety, and the doctor because the retrobulbar 
injection is administered more easily if the 
patient does not react adversely to the needle 
puncturing the skin. 

There were no unwanted local effects of any 
significance. Despite great care in application, 
the study creams leaked on to the eyes of five 
patients. The EMLA cream produced transient 
stinging, congested conjunctiva and possibly in 
one patient corneal epithelial denudation. How- 
ever, uncomplicated cataract-intraocular lens 
surgery was possible in all the patients. 

In conclusion, EMLA cream is effective in 
alleviating the pain of retrobulbar injection in 
patients undergoing cataract surgery. We now 
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use this cream routinely -for all patients under- 
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macular degeneration 


Michael J Lavin, Bora Eldem; Zdenek J Gregor 


Abstract 
The size of the final sacar sc scar in subretinal 


. neovascularisation (SRNV) is one of the most 


important determinants of final visual function 
in patients with subfoveal disease. We studied 
patients with bilateral macular scars from age- 
related subretinal neovascular menibranes 


ow 9 oT 


- of final scar size o. 50, p<0-01). We found.” 


that 50% of fellow eyes with. large mac 


macular scars (<0-5x 10 ui?) hiad E SCars - 
(p<0-01). We discuss the significance of these 
findings in «relation to the pathogenesis of- 
subretinal neovascular membranes, and their 
implications tor treatment. 


Age-related maeulis degeneration (AMD)i is the 
major cause of visual loss in the elderly.’ 

Approximately 1096 of patients with AMD suffer 
subretinal neovascular membrane (SRNVM): 


formation and its complications, though this is 


responsible for most of the legal blindness in this 
disease." When eyes with similar visual acuities 
are compared, patients with SRNVMs ‘have 
much poorer visual function than those with 


` other formis of AMD. Since the quality of para- 


central visual function is related to the retinal 


distance from the fovea,‘ and exudative AMD « 


- hasa high incidence of bilaterality,* we wished to 
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know whether or not the retinal scar size result- 
ing from exudative AMD was similar between 


` eyes in bilateral cases. This could provide useful 


information on the likely visual prognosis in the 
good eye in individual patients and have import- 
ant implications: for possible treatment. 

` There is evidence: that features of non- 


' exudative AMD are symmetrical‘ and that the 


type and extent of drusen formation is highly ` 
correlated between eyes in patients with non- 
exudative AMD.* Although symmetry has been 
demonstrated for one complication of AMD, 

namely tears of the retinal ‘pigment epithelium, ` 

it is not known whether or not the high degrée of ` 
concordance seen in drusen is reflected in the . 


' behaviour of other exudative complications of _ 


AMD. Since SRNVMs form the bulk of cases of - 
with documented SRNVM formation. er 
. While these SRNVMs may under. some cir-- 
cumstances be amenable to laser treatment," a 
large number of SRNVMs are-not treatable by 


conventional means.” Since the final scar size, in 
E d : . i 


` xBarondes MJ, Pauleikhoff D, Chisholm IR, Minas: D, Bird 
Aes peer . 
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Symmetry of on E scars in bine age-related 


the presence of foveal involvement, is a major _ 
determinant of subsequent paracentral visual ` 
function,” some workers have suggested that 
ablation of subfoveal membranes may be justified 
in order to limit the final scar size and reduce the 
resultant scotoma? * when the fellow eye has a 


' poor outcome from AMD. The final scar size © 
retrospectively in order to determine whether -: 


: resulting from SRNVMs can be highly variable. 
. We wished to know whether or not it would be 
. possible to identify factors indicating a high risk 
-of large scars’ forming. 


^os 


We idend a retrospective Study of patients 
with bilateral disciform macular scars resulting 
'from age-related macular degeneration. Con- 
secutive patients with bilateral disciform macular 
scars were identified from a database of patients 
attending the Retinal Diagnostic Department at 


-Moorfields Eye Hospital. Stereoscopic colour 
‘photographs and fluorescein angiograms were 


examined in order to determine eligibility. 
Patients were included in the study only if their 
bilateral macular scarring was the result of 
subretinal neovascular membrane formation 


. secondary to age-related macular degeneration. 
.Patients with pigment epithelial detachment 


were included if there was clear evidence of 


'sübretinal neovascularisation. Patients with 


atrophic macular lesions, or geographic atrophy, 
were excluded. Patients who had had laser 
photocoagulation to either eye at any time were 
excluded. À minimum duration of subretinal 


. neovascularisation of six months was required. 


Stereo colour photographs and fluorescein 
angiograms were examined independently by 
two observers (ZJG and MJL), and scar size was 


measured by a standardised photographic slide 


overlay. The scar size was ascertained from 
colour photographs and fluorescein angiograms 
by measuring from the edges of subretinal fibro- 
vascular tissue. The extent of subretinal fluid or. 
blood was not included in these measurements. 
The area of fibrosis apparent on the colour 
. photographs was usually less than the area of — 


- neovascularisation visible angiographically, and 


where a difference existed the larger measure- 
ment. was used. Area approximations were 
arrived at by multiplying the length of the 
longest axis of the scar wth the scar diameter 
perpendicular to it. 

A total of 100 patients with bilateral established 


macular. scarring resulting from subretinal 


neovascularisation in age-related macular 
degeneration were identified. Of these, 19 
patients were not included owing to inadequate 
follow-up, leaving a study populanon of 81 


. patients. 


. Interobserver agreement error was tested with - 
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Age (years) 
Figure I and sex 
distribution er nen. 
Accurate age data not 


a random series of 10 eyes. Measurements were 
similar between two observers for 10 eyes, with 
no error exceeding 1096. 


~ Results 


The patients ranged in age from 54 to 86 years, 
with a mean of 69-7 (SD 17-0) years (Fig 1). 
Patients with large scar sizes (23X10$ um’) 
tended to be older than those with small scars, 
but this difference was not statistically signifi- 
cant. Analysis of covariance found age was not a 
variable associated with scar size. 

The distribution of scar size in our patients 


(Fig 2) appeared to have two peaks: an initial - 


peak of under 0:5x 105 uum? in area, accounted 
for 50/162 (30-996) of eyes. While 28 eyes 
(17-296) had scar sizes ranging between 0:5 and 
0:99x10* um?, only small percentages of eyes 
fell in the intervening ranges of 1 to 3X 105 um? 
in area. A second peak was found in the 3 to 4x 
10° um? range which accounted for 42/162 
(25-996) of eyes (Fig 2). l 

Scars of less than 0:5x 105 um? in area were 
found in 50 eyes of 36 patients. The distribution 
of scar sizes in the fellow eye of patients with one 
scar measuring less than 0-5 x 10° um? is charted 
in Figure 3. In 38:896 (14/36) of fellow eyes, scars 
measured less than 0-5x10* um’, and 61:196 
were less than 1X105 um? in area. Only 16:7% 
(6/36) had large scar sizes (73x 105 um”). 

Scars measuring 3x105 pm? or more in area 
were identified in 42 eyes of 28 patients. The 
distribution of scar sizes in the fellow eye of 
patients with one scar measuring 3X 105 jum? or 
more is charted in Figure 3. In 21-496 (6/28) the 
scar in the fellow eye measured less than 0-5x 
105 um?, and in 28:696 (8/28) measured less than 
1x10 um’. In 50% (14/28) the fellow eye scar 
was 3 or more X 105 uum? in area. 

We compared the distribution of scar sizes in 
fellow eyes of eyes with small scars (<0-5 x 10° 
um?) with that of fellow eyes of eyes with large 
scars (>3-0 10% um). The data summarised in 
Figure 3 were grouped into three size distri- 
butions («0:99x105 um’, 1:0—2:9x105 um’, 
and >3-0X 10° um") to allow for small data sets 
in the mid range of sizes. A significant difference 
in distribution between the groups was found 


Scar size (x 10° um?) 
Figure2 Distribution of macular scar siges in all eyes. 
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Scar size (x 109 un?) 
Figure 3 Fellow eyes of small scars compared with fellow 
eyes of large scars by scar size. (3*—20-07, =2, p<0-001). 
L1— Fellow eye of small scar. A= Fellow eye of large scar. 


with the X? test (y7==20-07,2 degrees of freedom, 
p<0-001). 

Figure 4 demonstrates that a correlation exists 
between the scar size in one eye and the scar size 
in the fellow eye. Although a number of outliers 
exist, a clear uptrend is present (r—0-53, 
p<0-001; 95% confidence level for correlation 

. coefficient: 0-37-—0-77). 

We also assessed the degree of concordance of 
scar size using the x statistic. This produced a 
weighted x score of 0-547 (standard error= 
0-153), indicating a degree of concordance rated 
as ‘fair to good’. 

We examined the scar sizes in 20 pairs of eyes 
with a minimum of six months' follow-up, and 
compared them with a group of 18 eyes with a 
minimum of three years' follow-up. There was 
no significant difference in the distribution of 
scar sizes between the two groups (p- 0:36). We 
were concerned that eyes with a shorter duration 
of follow-up might have had evolving lesions 
which had not yet reached their final scar size. 
We re-examined the question of concordance of 
scar size for 43 patients with a minimum follow- 
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Symmetry of disciform scars in bilateral age-related macular degeneration 


üp period of 12 months, and found a weighted x 
score of 0-68. The time of presentation did not 
appear to influence subsequent scar size — that is 
` the first affected eye did not bave-a tendency 
towards larger or smaller scars. 

We examined lesions for the. presence of 
. pronounced pigmentation, intraretinal exudate, 
and persistent subretinal fluid. We identified 17 
eyes in which pigment was a major feature of the 
. AMD lesion. In eight eyes (4796) the macular 
. Scar size was less than 1:5x105 um’, while only 
12-796 eyes with no pigment epithelial hyper- 
plasia had lesions of this size (p<0-001). 

Circinate exudate was identified as a major 
feature of macular scars in 14 eyes, 12: of which 
(85- TW) had a mene more than 3x 105 
um’. 


Discussion 

We have found a relationship bemest the scar 
size of one eye and the size of the scar in the 
` fellow eye of eyes with SRNVM secondary to 


AMD. This implies that factors peculiar to a ' 


* particular patient have an important role in 
determining how advanced the.process of sub- 
retinal neovascularisation and fibrosis may 
become. It has been noted that patients with 


AMD are significantly more likely. to have a . 


family history of central'visual loss suggestive of 
AMD than controls.? That genetic factors may 
contribute to the risk of AMD is suggested by the 
report of monozygotic twins with similar AMD 
lesions.” This is supported by the finding that 


; patients with AMD may have raised serum | 


caeruloplasmin levels,. and that this abnormality 
may be familial." The lower incidence of AMD 
in Asians" and blacks” provides further evidence 
' for the importance of inherited factors. 

Systemic associations with AMD have been 
documented, and these include elastotic 
degeneration of thé dermis,” reduced hand grip 

strength,? and cigarette smoking. It is possible 
that the similarity in scar sizes between eyes in 
the same individual may reflect the effect of some 
underlying inherited or systemic factor on the 
behaviour of SRNVM complicating AMD. 

Alternatively factors peculiar to the eyes, but 
. symmetrical, may influence.scar size. A recent 
study has found a marked degree of concordance 
in the ‘characteristics of drusen of eyes with 
AMD in the absence of SRNV.* While our study 
shows.a degrée of concordance, it is lower than 
that found by Barondes et-al,* and it may reflect 
the multitude of factors involved in fibrovascular 
scar formation. Since drusen type determines the 
relative risk of SRNVM formation,” the high 


degree of symmetry of druseri type and extent’ 


found by Barondes et al* may be a factor in the 
high frequency of bilaterality and the symmetry 
of SRNVM secondary to AMD. . 

We have noted that almost half the eyes (47%) 
with pigmented scars have lesions measuring less 
thaü 1°-5x10° pm’. The retinal pigment 
epithelium plays a part in: regulating the 
behaviour of SRNVM complexes,” and it is 
possible that this could be a factor in determining 
the final scar size and the correlation between 


*Barondes MJ, et al unpublished. 
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eyes. It is not clear at what point in the evolution 
of a SRNVM this feature becomes evident, but 
this could have prognostic implications. 

Most of the eyes with considerable exudation 
had large macular scars (85:796), and this may 
reflect the activity of the underlying SRNVM, or 
its choroidoretinal vascular shunts. While a good 
degree of concordance of scar size between eyes 
was found for the study group as a whole (x— 
0:54), we found that the degree of concordance 
was increased when we considered only those 
patients with at least 12 months’ follow-up (x= 


. 0-68). This implies that some of the variation 


between eyes may be attributed to lesions which 
are slowly evolving and have yet to reach their 
final scar size. 

. Our findings have implications for treatment 
of individual patients. It is not uncommon to 


. encounter a patient with an established macular 


scar from SRNVM secondary to AMD in one 
eye, and a SRNVM within the foveal avascular 
zone in the fellow eye. In such patients treatment 
carries à significant risk of compromising foveal 
function." While SRNVMs with large vascular 
channels are thought to have slower growth,” a 


, recent study. could not identify any morpho- 


logical features indicative of rapid growth.” Our 


'results suggest that, in patients whose established 


macular scar is small, the risk of developing a 
large macular scar in the remaining eye is 
approximately 1696, and aggressive treatment in 
these patients may not be justified. By contrast, 
in patients with a large established scar the risk to 
the paracentral. visual function of the fellow eye is 
considerable, since 5096 develop large scars, and 
aggressive treatment in these cases could be 
considered. _ 

A further clinical problem is that of the eye 
with a single large scar resulting from SRNVM 


.secondary to AMD, and a fellow eye with AMD 


but no evidence of SRNVM formation. Previous 
studies have suggested that these eyes are exposed 


‘toa 7-1596 cumulative annual incidence involve- 


ment of the fellow eye with SRNVM. This 
implies that 30—5096 of fellow eyes would have 
suffered SRNVM at five years. Since 5096 of 
these eyes will have large scars, 2596 of the 


original group are likely to develop bilateral 


severely incapacitating macular lesions. If one 
arbitrarily defines a large scar as any lesion larger 
than 2:0x105 ym’, then the percentage rises 


, to 3296. 


In a review of a sequential series of patients 
with SRNVM formation secondary to AMD, the 
majority had scar sizes larger than one disc 
diameter (6896). It is interesting to note a 
biphasic distribution of scar size in the study (Fig 
2). This biphasic peak suggests that different 


‘ -factors determine whether an eye develops either 


a small or a large scar. Such an ‘on or off 


response is compatible with several types of 


cellular phenomena, and may be the end result 
of a retinal environment inhibitory to or stimu- 
lating SRNVM formation. In this light it is 
interesting to note that the retinal pigment 
epithelium may have a major role in regulating 
the activity of laser induced experimental 
SRNVMs" and of vascular endothelial cells.? 
Some evidence suggests that inflammatory 
and immunocompetent cells may play a part in 
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the genesis of both the atrophic forms of AMD” 
and its neovascular complications.” Immuno- 
logical responses vary markedly between 
individuals, and can effect damping or recruit- 
ment — that is, ‘on or off responses. It is possible 
that factors such as these may explain in part the 
marked variation between individuals in final 
scar size, the close symmetry between eyes, and 
the bimodal distribution of scar sizes found in 
this study. 

. We considered whether our results could have 
been the result of biased case collection. We 
included all sequential patients who fulfilled the 
entry criteria, but the high mortality in this age 
group meant that a number of patients could 
not be included owing to inadequate follow-up. 
However, we found no obvious differences in the 
initial photographs of those patients with 
inadequate follow-up compared with those 
entered in this study. It is possible that the high 
peak i in the group with large scars may represent 
patients with severe disease who attend fre- 
quently for visual aid; however, we found no 
difference in follow-up between the small scar 
and large scar groups. 

In summary, we have found that eyes with a 
large macular scar resulting from age-related 
SRNVM formation have a-high probability of 
developing a large scar if SRNVM forms in the 
remaining eye. This has implications for the 
management of patients and for the design of 
clinical trials. 
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66 Most patients for whom timolol is 
prescribed are elderly, and disorders likely 
to be aggravated by beta-adrenergic 
receptor blocking agents are common in 


this age group. 99! 


When there is a chance of developing 
cardiopulmonary problems, such as 
bronchial asthma or heart failure, which 
may be aggravated by nonselective sys 
temic beta blockade: 
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A bright outlook for glaucoma patients 
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Figure 1 Annual incidence of traumatic kyphaema. 
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Traumatic hyphaema: a retrospective study of 314 


cases 


Patrick Kearns 


Abstract 

A retrospective study was made of 314 con- 
secutive cases of traumatic hyphaema in a 
mixed urban and rural Scottish population. 
Secondary haemorrhage occurred in 4-1% of 
cases and was not associated with a worsening 
of final visual acuity. There were no identifiable 
risk factors for secondary haemorrhage. Poor 
visual outcome was in most cases attributable 
to retinal pathology. The use of antifibrinolytic 
agents does not appear to be necessary in such 
a population, and the importance of detecting 
associated retinal detachment is emphasised. 


Traumatic hyphaema is regarded as a sign of 
ocular trauma requiring, in most centres, 
admission to hospital. It is almost invariably 
associated with damage to the anterior segment 
and frequently to the posterior segment.'^ 
Hospital treatment aims at promoting resolution 
of the anterior chamber clot, prevention of 
further haemorrhage and associated compli- 
cations, and identification and treatment of any 
posterior segment injuries. 

Secondary haemorrhage has come to be con- 
sidered the single most important complication 
of traumatic hyphaema, and in recent years a 
wealth of literature from North America and 
Scandinavia has been produced as attempts have 
been made to prevent its occurrence." As a 
result of this work antifibrinolytic agents have 
been found effective in reducing secondary 
haemorrhage and are now widely used as pro- 
phylactic treatment. 


It has not been the policy in our unit to use . 


antifibrinolytic agents on patients with traumatic 
hyphaema. Our impression has been that re- 
bleeding is an infrequent occurrence and that 
when it does occur it is not associated with a 
significant deterioration in visual prognosis. 
Furthermore we have tended to regard posterior 
segment damage as the most important con- 
sideration in these patients. 
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To establish whether these impressions were 
correct the following retrospective study was 
performed. 


Material and methods 

The Princess Alexandra Eye Pavilion receives 
the majority of emergency ophthalmology 
referrals from Lothian Region, population 
approximately 750 000. Our policy is to admit all 
patients with traumatic hyphaema and, where 
possible, prescribe bed rest for several days until 
most of the hyphaema has resolved. However, 
children are rarely, if ever, maintained on strict 
bed rest; the most that can be achieved is 
preventing excessive exertion and further 
possible eye trauma. Furthermore, many adult 
patients are mobilised as early as the second day 
after injury, and so bed rest is not applied rigidly 
during the danger period for rebleeding. 

Although patients with microscopic hyphaema 
are not routinely admitted, some are admitted at 
the discretion of the examining doctor, and 
therefore a number were included in the study. 

During the period 1 March 1981 to 29 February 
1988, 375 patients were admitted with traumatic 
hyphaema. The case records of 334 (8996) of 
these patients were available for review. 

Twenty (696) of the 334 were excluded on the 
grounds that they did not fulfil the criteria of 
hyphaema secondary to blunt trauma (for 
example, post-operative, following penetrating 
injury, or secondary to rubeosis iridis or other 
pathology) leaving a total of 314 cases. 

The following information was extracted from 
the notes; name, date of birth, age, sex, date of 
injury, date of admission and medical history, 
mechanisms of injury, visual acuity, size of 
hyphaema, intraocular pressure, abrasion and 
other ocular. injuries, funduscopy findings, 
complications, duration of hyphaema, length of 
stay in hospital, gonioscopy findings, final visual 
acuity, and length of follow-up. 

For the purposes of the study the size of the 


 hyphaema was classified as follows: grade 1, 


those filling up to 2596 of the anterior chamber; 
grade 2, up to 5096, grade 3, up to 7596; grade 4, 
7596 and over. 


Results 
Data were collected over a seven-year period on a 
total of 314 patients. The annual incidences are 
shown in Figure 1. Distribution according to age 
showed a peak incidence among those aged 10- 
19 years (Fig 2); 78% of all patients were under 
30 years of age. There was a marked preponder- 
ance of males (male:female ratio 5:4:1). The 
mean follow-up period was five months. 
Mechanisms of injury are summarised in 
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Table 1. Sporting injuries accounted for 39-296 
of all cases, criminal assault 20-796, accidents in 
the home, 17:896, and accidents at work 9-996. 
Various associated injuries and complications 
are listed in Table 2. Traumatic mydriasis was 
the commonest feature, present in 55:796 of 
cases. Intraocular pressure was raised (above 25 
mmHg) in 22% of patients at presentation. In all 
but three cases the intraocular pressure was 
normal by the time of discharge. Of the three 
exceptions two required anterior chamber wash- 
out for ‘blackball hyphaema’, and the third had a 


more prolonged duration of raised pressure, 


requiring continued B blocker treatment. This 
patient was lost to follow-up after only two 


months and had only minimal angle recession on . 


gonioscopy., 

Gonioscopy was performed so infrequently 
that no conclusion could be reached as to the 
prevalence of angle recession. However, of the 
20 eyes examined 15 had some degree of angle 
recession. The size of hyphaema at presentation 
is shown in Table 3. The table also shows the 
incidence of rebleeding, associated with each 
grade of initial hyphaema. The numbers ;of 
grades 3 and 4 hyphaema are too small, as are the 
rebleed rates, to show any statistically significant 
association between size and risk of secondary 
haemorrhage. 

Thirteen patients (4-196) suffered secondary 

haemorrhage in hospital. No factor studied was 
associated with an increased risk of rebleeding, 
including age, sex, mechanism, of injury, or 
grade of initial hyphaema. In all cases rebleeding 
occurred between two and four days after the 
injury. The secondary bleed was small in 11 
cases. In two cases the anterior chamber became 
entirely filled with blood. However, all cases 
resolved with further bed rest, and only one of 
the patients with the total hyphaema required 
acetazolamide for control of raised intraocular 
pressure. The final visual acuity was 6/9 or better 
in all but one case, in which vision was reduced 
owing to macular scarring. 
. A further seven patients presented with 
` apparent secondary haemorrhage ~ a history of 
sudden pain and reduction in vision occurring 
two to four days after blunt trauma to the eye. All 
patients in this group regained 6/12 vision or 
better. Both patients who required anterior 
chamber washouts were in this group. 

Only 3 patients were observed who developed 
glaucoma as a delayed or late complication. One 
of these, discussed above, was lost to follow-up. 
Of the remaining two, one was a young woman 
who sustained an initially large hyphaema which 
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Table! Mechanism of injury 





Mechanism of injury No % 
Accident in the home ` 56 17:8 
eot at Work 31 9-9 
PRootball 45 143 
Squash 31 9-9 
Badminton 16 5:1 
Tennis 10 3-2 
Golf 7 2:3 
Hockey 4 1:3 
Rugby 4 1:3 
Volleyball 2 0-6 
icket 1 0:3 
Other Sport 06 
Sports 2 
Total 123 39-2 
Assault 
issi 34 10-8 
Other 31 9-9 
Total 65 20-7 
Play* 32 10:2 
Unspecified — 7 2:2 
*Group of children: injury occurred during unsupérvised play; 
exact mechanism of injury unclear. 


Table 2 Complications of blunt trauma associated with 
hyphaema 


Complications No % 
Immediate 

Traumatic mydriasis 175 55-7 
Corneal abrasion 132 42 
Commotio . 36 11:5 
Lid K 23 7:3 
Vitreous haemorrhage 15 48 
Choroidal rupture 14 455 
Rebleed 13 41 
Fracture 8 2:5 
Iridodialysis 11 3-5 
Retinal haemorrhage 9 2:9 
Corneal laceration 3 l 
Dislocated lens 3 1 
Retinal tear 2 0*6 
Retinal detachment l na 
Optic nerve damage I 3 
Delayed/late 

Cataract 15 5-1 
Recurrent iritis 7 2:2 
Glaucoma 3 l 
Late retinal detachment 3 l 
Macular scar 3 l 
Corneal staining 1 0-3 





Table3 Size of kyphaema and incidence of rebleed 


Grade No of cases No of rebleeds % 
l 244 10 4 
2 47 2 4 
3 9 H H 
4 8 0 
Total 13 


settled with conservative management, but she 
was readmitted eight days after the initial injury 
because of an acute ‘ghost cell’ glaucoma. This 
again settled with conservative management. 
The final patient suffered angle recession of 
greater than 180° and required trabeculectomy 
six months after the injury to control the intra- 
ocular pressure. 

Sixteen patients developed lens opacities, 
though the exact nature and extent was rarely 
recorded. Three patients required lens extrac- 
tion; one required extracapsular extraction and 
vitrectomy for a dense cataract with associated 
vitreous haemorrhage (Table 4, patient 1). A 
second had lensectomy' following anterior 
chamber washout of a ‘blackball’ hyphaema, and 
a third had lensectomy and anterior vitrectomy 
for a dislocated lens. 

Details of patients requiring retinal detach- 
ment surgery or prophylaxis for retinal breaks are 
given in Table 4. Of 15 patients who suffered a 
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Table4 Details of patients requiring retinal surgery 


Retinal Injury (Visual Period between inj: 
. acuity at initial examination - and diagnosing of retinal Final visual 
Patient following injury) Location injury Treatment acuity | Other features 
1 Retinal tear (PL) Superonasal One week Vitrectomy and HM Orbital FB removed. Macular 
; choroidal rupture. Vitrectomy 
and endolaser combined with 
extra-capsular lens extraction 
: (cataract) 
2 Retinal horseshoe tear with Superotemporal 3 weeks Cryopexy and 6/9 
3 Disinsertion (6/5) Inferotemporal 4 weeks Cryopexy 6/6 \ 
] i encircling band 
4 Tractional detachment: no . 11 months Cryopexy 6/24 
tear/hole found (6/9) encircling band 
5 jon (| Superotemporal 3 months Cryopexy and 6/60 Had complained of field defect 
encircling band from time of injury 
6 Disinsertion (CF) Superotemporal Immediate Cryopexy and 6/60 Amblyopic eye 





CF=counting fingers. PL=«perception of light. FB=foreign body. 


' vitreous haemorrhage only one was found to 


have an underlying retinal tear. This patient 
required vitrectomy and endolaser treatment to 
the tear. One other patient developed gradual 
condensation of vitreous haemorrhage with 
tractional retinal detachment (Table 4 patient 4). 

Commotio retinae was present in 36 patients — 
peripherally in 29 cases, at the macula in 7. 
Three of these developed macular scars. 

Five patients suffered blow-out orbital frac- 
tures, three others suffering malar and other 
orbital rim fractures. . 

Corneal blood staining occurred in only one 
patient, who presented with a total hyphaema 
due to secondary haemorrhage. Final visual 
acuity was 6/12, following anterior chamber 
washout. 

Although the hospital policy was to give no 
topical treatment unless specifically indicated, 
64 patients received topical steroids, nine ocular 
hypotensive treatment, and 13 both during their 
stay. Surgical intervention for associated prob- 
lems was uncommon: one trabeculectomy, two 
lens extractions, five retinal procedure, and two 
anterior chamber washouts. Choroidal rupture, 
occurring in 4:596 of patients, was the single 
most frequent cause of reduced vision. The mean 
duration to resolution of hyphaemas was 2:6 days 
(range 1—10), and the mean hospital stay was 4:8 
days (range 1-15). 

Table 5 shows the visual acuity, with the cause 


of reduced vision, for those patients with a final 


vision worse than 6/12. 


Table 5 Causes of reduction in visual acuity 


General medical and drug histories were 
unremarkable except in the single case of a child. 
with acute lymphatic leukaemia. Patients had 
not been questioned about the use of aspirin. 


Discussion 

The data gathered from our series of 314 patients 
are generally in keeping with those of major 
studies previously reported!^*!** with regard to 
age and sex distribution, mechanism of injury, 
frequency of associated ocular trauma, and size 
of hyphaema. The annual incidence was fairly 
constant, and the patients were predominantly 
young and male. In recent years sporting injuries 
have become a major cause while accidents at 
work have become relatively less frequent.?? In 
our series sport related injuries are four times 
commoner than work related injuries. Football, 
squash, and badminton appear to be the most 
dangerous. 

The pattern of anterior segment damage was 
in keeping with that of previous series.^? After 
corneal abrasion, traumatic mydriasis was the 
most common abnormality found at initial 
examination. Although gonioscopy was carried 
out only on a minority of patients, it is known 
that some degree of angle recession occurs in the 
great majority of eyes sustaining hyphaema as a 
result of blunt trauma.” However, it is also 
recognised that glaucoma secondary to angle 
recession is rare and occurs only when recession 


_ is present over more than 240° of the angle. 





Final visual acuity No of patients Patient 


Cause of decreased visual acuity 


PL 1 l Previous poor VÀ: Fuchs's heterochromic iridocyclitis with cataract 
HM . 3 l . Initial post-traumatic VA was HM: nil found. Ambi 
2 - Choroidal rupture: required vitrectomy, endolaser and cataract extract 
Table 4, patient | 
3 Maculer scar following commotio 
CF 2 l Choroidal rupture 
2 Choroidal ru 
6/60 2 l. Retinal 
2 Retinal deocSrment 
6/36 2 "iE Cataract ; : 
2 Patient had rebieed. No obvious cause of decreased visual acuity. Acuity 
ior to rebleed not recorded 
6/24 3 *] o cause found 
2 No cause found 
3 Retinal detachment and choroidal rupture 
6/18 3 ; oe macula; residual scarring 
3 No cause found 





CF=counting fingers. HM=hand movement. PL=perception of light. 
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That such secondary glaucoma is rare seems to 
be confirmed by our finding of only one such case 
in our series. 

The incidence of secondary haemorrhage in 
hospital (4-196) is in keeping with rates found in 
a larger number of European studies**”” of 
patients treated conservatively (5-1096). These 
figures are considerably lower than those found in 
most of the American series (16—3896).! 29-1 16:5 
This discrepancy has been recognised for some 
time, though no convincing explanation has been 
found. It has been noticed that rebleed rates were 
higher in populations with larger proportions of 
black patients. In North American series in 
which the ethnic distribution is similar to North- 
ern European studies the rebleed rates have been 
close to European rates." This discrepancy 
remains unresolved and is likely to remain so 
until a large controlled study taking account of 
ethnic variation is performed. 

Various treatments to reduce the incidence of 
rebleeding have been assessed: bed rest, patching 
of one or both eyes, miotics,? mydriatics," 
steroids, 7? and  antifibrinolytic agents. 
Vitamins C and K and even snake venom have 
been advocated.! However, only antifibrinolytic 
agents have been shown by randomised, pros- 
pective studies to be effective in both Europe and 
North America,***"" though several recent 
studies have shown no benefit.“” Even in 
European studies where rebleed rates are low in 
placebo and conservatively treated groups anti- 
fibrinolytics have been shown to reduce the 
incidence further. Aminocaproic acid (100 mg/ 
kg four times a day for five days) has become the 
treatment of choice for traumatic hyphaema in 
North America and tranexamic acid (25 mg/kg 
three times a day for five days) in Europe. Side 
effects such as nausea, vomiting, and hypo- 
tension occur in up to 5096 of patients taking 
aminocaproic acid;? the incidence and severity 
of side-effects are said to be much lower with 
tranexamic acid. Although it is considered that 
full mobilisation is allowed when patients are 
‘protected’ by antifibrinolytics, it must be 
pointed out that the efficacy of bed rest has never 
been demonstrated in a controlled study.** 

The high incidence of side effects means the 
use of these drugs can be justified only if a clear 
benefit can be demonstrated. Although anti- 
fibrinolytics do seem to reduce the rebleeding 
rate, the question must also be asked: does 
rebleeding have significant consequences? The 
evidence is conflicting, reports ranging from a 
dramatic worsening of visual prognosis when 
rebleeding occurs, especially if the rebleed is 
prolonged and is accompanied by a marked rise 
in intraocular pressure,! °?” ? to no difference in 
prognosis." *'** Tt has been suggested that it is 
the size of the hyphaema rather than its primary 
or secondary nature that correlates with prog- 
nosis. Hence the finding that prognosis is poorer 
with secondary haemorrhage could be explained 
by secondary haemorrhages tending to be larger 
than primary ones.** However, this would only 
apply if large hyphaemas and raised intraocular 
pressure were the principal cause of poor vision. 
Studies have repeatedly shown that it is not the 
number of rebleeds that determine the overall 
visual outcome but the frequency of associated 
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ocular injuries, in particular posterior segment 
injuries. In our study rebleeding was not associ- 
ated with a worsening of visual prognosis, even 
in those patients who presented late with *black 
ball’ secondary bleeds and who required anterior 
chamber washouts. In terms of final visual acuity 
the use of antifibrinolytics would therefore not 
have benefited any of our patients who sub- 
sequently rebled. 

The posterior pole complication most fre- 
quently responsible for poor visual acuity was 
choroidal rupture (Table 5). Retinal tears and/or 
detachment appear to occur with some fre- 
quency, and are a preventable cause of visual 
loss. Table 4 shows that the presence of a tear or 
detachment is not always immediately obvious, 
perhaps because in some cases the detachment 
takes some time to develop. However, retinal 
tears or holes occur at the time of injury” and will 
be missed unless looked for. Although retinal 
detachment may occur many years after trauma, 
80% will occur within two years, almost invari- 
ably owing to peripheral retinal damage sustained 
at the time of injury.” Our findings of a pre- 
dominance of oral disinsertions is in keeping 
with Cox and colleagues’ classic description of 
detachment in ocular trauma,” though in our 
series most were superotemporal rather than 
superonasal. 

Hyphaema, therefore, is just one feature of a 
constellation of ocular injuries that follow blunt 
trauma. In a predominantly Caucasian Northern 
European population such as ours secondary 
rebleed is uncommon and is not associated with a 
worsening of visual prognosis. There were no 
features which allowed identification of those at 
risk of rebleeding in our study. Corneal blood 
staining sufficient to cause impairment of vision 
was not seen. Poor visual acuity was in general 
due to posterior segment damage, the diagnosis 
of which was often delayed. Secondary glaucoma 
was found to be a rare complication. Our conser- 
vative approach to traumatic hyphaema there- 
fore seems justified. _ 

While the overwhelming concern with 
hyphaema and secondary haemorrhage is under- 
standable (certainly in those American centres 
with large numbers of black patients, in whom 
rebleeding seems to be more common”) there is a 
danger of neglecting other important aspects of 
blunt ocular trauma. Posterior segment damage 
can occur without an associated hyphaema.’ 
Efforts should be made to detect and treat retinal 
breaks, dialyses, or holes which may not be 
obvious until full examination with the binocular 
indirect ophthalmoscope and scleral indentation 
have been carried out. Gonioscopy should be 
performed at some stage in the follow-up period 
(once is enough, as angle recession is constant 
once present) to detect eyes with 180° or more 
recession, bearing in mind that even within this 
group only a minority will develop glaucoma.” 

Although it is our policy to admit all patients 
presenting with traumatic hyphaema our finding 
of a group of patients presenting with secondary 
haemorrhage suggests that a number of patients 
sustaining hyphaema never attend hospital. The 
visual outcome in these patients was in fact very 
good. Since bed rest, our only consistent treat- 
ment, is of doubtful benefit, a case could be made 
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for allowing patients who present with hyphaema 
to go home with instructions to minimise 
physical activity and to return promptly should 
they develop symptoms of a rebleed. The patient 
could be discharged from review as soon as the 
examiner was satisfied that he had adequately 
examined the peripheral retina, and that gonio- 
scopy had ruled out excessive angle recession. 
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Penetrating keratoplasty for keratoconus: 
complications and long-term success 


K W Sharif, T A Casey 


Abstract 

A series of 100 penetrating keratoplasties for 
keratoconus performed between 1968 and 1986 
were reviewed for long-term results. The mean 
follow-up was 6-1 years with a range of 4-16 
years. The systemic associations and the post- 
operative complications were analysed. 
Grafting in cases associated with Down’s 
syndrome had a higher incidence of compli- 
cations. 93% of grafts remained clear and 81% 
achieved a final corrected visual acuity of 6/12 
or better. 21% of eyes developed a homograft 
reaction, with 50% of rejection episodes 
occurring in the first year after operation. 
Factors associated with higher incidence of 
rejection included loose sutures, traumatic 
wound dehiscence, and grafts larger than 8-5 
mm. Only three grafts with rejection episodes 
lost graft clarity, while rejection in the rest was 
successfully reversed with topical steroid ther- 
apy. No relationship was found between donor 
age and long-term graft clarity. 


Keratoconus patients have one of the highest 
success rates of any group of patients undergoing 
penetrating keratoplasty. Since Castroveijo 
reported successful grafting for keratoconus in 
1927, many reports have confirmed a favourable 
prognosis.'* Many of the published reports, 
however, had a limited follow-up time, and the 
life span of some corneal grafts has been 
questioned after specular microscopic studies 
that showed a continuous decline in the endo- 
thelial cell count after keratoplasty. 

Although graft clarity can be expected in more 
than 90% of cases, postoperative complications 
in the form of high astigmatism, posterior sub- 
capsular cataract, and secondary glaucoma can 
lead to a less than perfect visual outcome. 

The aim of opr study was to select a group of 
keratoconus: patients previously unoperated 
upon: and, determine the long- term graft clarity, 
the rélatiónship of the donor age to graft clarity, 
the rode of operafive and postoperative 
complications, including homograft rejection, 
and finally, to:détermme the probability of graft 
survival in the gróup of patients who developed 
one or more rejection episodes during the follow- 
up period. 


Materials and methods 

The subjects of the present study were kerato- 
conus patients who underwent penetrating kera- 
toplasty over an 18-year period at the Corneo- 
Plastic Unit, Queen Victoria Hospital. All the 
patients undergoing this procedure were 
included provided they had had no previous 
intraocular surgery and had a four-year minimum 


follow-up time. One hundred penetrating 
keratoplasties met these criteria. The case notes 
were reviewed, and follow-up information was 
sought from the referring ophthalmologist in 
nine cases that had not been evaluated in our 
clinic during the past two years. Some of these 
patients selected for our study had regrafts or 
other surgical procedures after the initial kerato- 
plasty. However, our graft success results relate 
to the original keratoplasty. 

Despite the fact that in most cases when a 
failure occurred a subsequent graft was success- 
fully performed, we have included these cases in 
our statistics as ‘failed grafts’, since our aim was 
to define the prognosis of the initial surgery. 

All the patients in our series were selected for 
surgery if they could not obtain industrially 
useful vision («6/18) with contact lenses or 
spectacles, or if they could obtain improved 
vision with contact lenses but only for limited 
periods of time. Donor tissues was obtained from 
whole globes stored at 4°C for up to 24 hours with 
the grafts performed before 1984 (86 grafts). 
Corneae stored in McCarey-Kaufman medium 
and chondroitin sulphate dextran (K-sol) were 
used in the subsequent 14 grafts (1984-6). 

Penetrating keratoplasties in our series were 
performed according to the method in use during 
that time interval, and the numbers per period 
are indicated in Table 1. All the operations were 
performed under general anaesthesia by the 
senior author of this report (TAC) and the 
fellows of the Corneal Unit. Owing to the change 
in the method of tissue storage since 1984 all the 
donor corneae were trephined from the endo- 
thelial side by a punch trephine. Before 1975 
grafts were sutured with interrupted 8-0 virgin 
silk (29 cases). From 1975 10-0 nylon sutures 
(interrupted and continuous) were used instead 
(71 cases). At the conclusion of surgery dexa- 
methasone 4 mg and gentamicin 20 mg were 
injected subconjunctivally and Chloramphenicol 
1% eyedrops were instilled. Postoperatively 
Chloramphenicol 1% eyedrops and dexa- 
methasone 0-196 eyedrops were used routinely 
four times a day for one month, after which they 
were tapered off gradually. 

The results reported were based on the 
appearance of the graft at the last clinical 
examination and the patient's visual acuity. At 
the same time the hospital notes were reviewed to 
determine any interim postoperative compli- 


Table I Surgical techniques 





| | Number of 
Date Donor trephine Suture type grafis 
1968-75 Epithelial side 8-0 silk 29 
1975-84 Epithelial side 10-0 nylon 57 
1984-6 Endothelial side 10-0 nylon i4 


Penetrating keratoplasty for keratoconus: complications and long-term success 


cations. Grafts with total or partial oedema were 
counted as failed or failing. 

Graft rejection was diagnosed by the appear- 
ance in a previously clear graft of at least one of 
the following: (1) endothelial rejection line; (2) 
keratic precipitates; or (3) localised graft oedema, 
the edge of which usually coincided with the 
keratic precipitates. 

Graft survival has been expressed graphically 
by Kaplan and Meier survival curves, which take 
account of staggered recruitment and variable 
follow-up such that many grafts remained clear 
at final review and were denoted censored data. 
They were censored because eventual failure 
cannot be excluded, but the event has not been 
observed. 

When a rejection was diagnosed, the therapy 
consisted of topical steroids ever two hours and 
topical prophylactic antibiotics four times a day 
along with subconjunctival dexamethasone 
injections according to the patient’s response. 


Results 

One hundred penetrating keratoplasties for 
keratoconus have been examined retrospectively. 
The grafts in our series had an average follow-up 
of 6:1 years with a range of 4-16 vears. The 
following indices were recorded: 

1. Age and sex. Patients ranged in the age at the 
ume of diagnosis from six to 48 years, mean 9-2 
years. Age at the time of penetrating keratoplasty 
ranged from 11 to 51 years, mean 27-9 years. 
There were 68 males and 32 females in our series 
(2:1 ratio). 

2. Systemic and ocular associations. The various 
associations of keratoconus in our patients are 
listed in Table 2; manifestations of atopy were 
the most common. Keratoplasties were per- 
formed in four cases of Down's syndrome when 
advanced keratoconus had led to repeated 
attacks of acute hydrops. 

3. Early and late complications. Herniation of 
the iris-lens diaphragm occurred during 10% of 
the keratoplasties (Fig 1), but this was treated 
easily at the time with no effect on the final 
outcome. One patient had a 2 mm hyphaema 
following a peripheral iridectomy, which 
resolved spontaneously by the fourth post- 
operative day. 

The paretic pupil, resulting from iris sphincter 


paralysis, occurred in 4% of the cases. In all of / ref 


these cases a fixed dilated pupil was noted on the 


first postoperative day and it remained dilated 55 


over the follow-up period (Fig 2). All these cases 








Figure] Bulging of the iris-lens diaphragm following hast 
corneal trephination. 


there were no anterior synechiae. Only one 


‘patient had associated secondary glaucoma. 


After the routine use of intravenous mannito! 
preoperatively in 1976 only one case of a paretic 
pupil was reported in the subsequent 68 grafts. 

Cataract. Posterior subcapsular cataract 
developed in 12% of our cases. The clinical onset 
varied from 9 months to three years postoper- 
atively (average 18 months). The onset and 
progression of these cataracts were directly 
related to the duration of topical steroid therapy. 
This is clearly demonstrated by the fact that 58% 
of the patients who developed cataract had 
previously been treated for one or more rejection 
episodes, calling for more intensive and pro- 
longed topical steroid therapy than the routine 
postoperative regimen. Cataract extraction, 
however, was indicated in only 5% of the patients 
in our series, — that is 41:6% of those who 
developed cataracts. 

Secondary glaucoma. This occurred in 4% of 
our cases. One of them was successfully treated 
by topical therapy, while the remaining three 
required surgical management. The cases 
requiring surgery to control the raised pressure 
all had previous history of rejection episodes 
involving prolonged topical steroid therapy. 

Keratitis. Three cases in our series developed 
infective keratitis. Two were bacterial keratitis 
in pauents with Down's syndrome, and the third 
was a fungal keratitis in an immune-compromised 


eye gueyto intensive steroid treatment for a 


tion episode. 
LM" xw * 








were given Pilocarpine 2% eyedrops in four X * 


doses one hour preoperatively with no mydriatics 
instilled postoperatively. None of these cases had 
a wound leak with flat anterior chamber, and 


Table2 Systemic and ocular associations 


Association Percentage of cases 


TM M M HM MÀ HM ÀÀÀ A MÀ À HÀ MÀ MÀ MÀ MM M HÀ MÀ € ÓÀ 


I. Systemic 


Hav fever 13 
Asthma 8 
Eczema 7 
Down's syndrome 4 
Osteogenesis imperfecta l 


IH. Ocular 
Vernal keratoconjunctivitis 2 
Reunitis pigmentosa | 









Figure? Dilated, fixed pupil following keratoplasv for 
keratoconus. 
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Figure3 Onset of 


homograft rejection in 


relation to postoperative 


follow-up 


Figure4 Kaplan-Meier 
survival curve of all gra 


performed between 1968 and 
keratoconus. 


1986 for 


Figure 5 Comparison 
graft survival in groups 
and B. 
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Astigmatism. Astigmatism that could not be 
successfully neutralised with glasses or contact 
lenses, following the removal of sutures; occurred 
in 8% of the cases. All of them were treated with 
refractive surgery. 5% of the cases had 
astigmatism with a range of 5-5-8-0 dioptres and 
a mean value of 6:25 dioptres. This group was 
treated with relaxing incisions with successful 
reduction of the astigmatism to a mean value of 2 
dioptres, leading to successful visual rehabilita- 
tion with glasses. The remaining three cases with 
high astigmatism, more than 8:5 dioptres, were 
treated with relaxing incisions at the steepest 
corneal meridian followed by augmentation 
sutures placed along the flattest meridian. This 
method helped to reduce the astigmatism to a 
mean value of 2:25 dioptres in two cases. The 
third case had a residual astigmatism of 5:5 
dioptres after this method which was treated 
with wedge resection, leading to successful visual 
rehabilitation with glasses. 

Graft rejection. Homograft rejection occurred 
in 2196 of our cases. Only one of these was an 
epithelial rejection, which developed seven 
months postoperatively. 

The mean time to the endothelial rejection 
episodes was 1:8 years, range 17 days to 15 years 
(Fig 3). Five of these cases had a second rejection 
episode during the follow-up. Thirteen of the 
rejection episodes (5096) occurred in the first 12 
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months. Seven eyes (26-996) developed a rejection 
in the second year. Five of the remaining six 
patients who had a rejection after the second year 
had had a previous rejection earlier. Factors 
associated with these rejection episodes included 
loose sutures in six eyes, one following a trau- 
matic wound dehiscence, and one following 
treated infective keratitis. The probability of 
graft survival for all penetrating keratoplasties 
performed in one series between 1968 and 1986 
(n 100) was 9396 at 2500 days (6-8 years) (Fig 
4). Most failures occurred in the first 500 days 
(1:37 years) The survival curves in (Fig 5) 
compare the probability of survival between the 
group of patients wtih one or more rejections 
episodes (group À) and those with no history of 
rejection (group B). It is clearly shown that the 
probability of survival of group B was 9696 at 
1000 days (2-7 years), while that of group A was 
8696 atthesame time. We examined the incidence 
of the graft rejection in relation to the donor size 
(Table 3). Variation of the graft size between 7 
mm and 8:5 mm had no statistically significant 
effect on the rejection rate. However, 9 mm 
grafts had a high rejection incidence (50%). 

All but three rejection episodes were success- 
fully reversed with topical steroid therapy. The 
period between the onset of the rejection and the 
return of the graft varied from 17 days to 140 
days, mean 47 days. 

4. Long-term graft clarity. 9696 of the grafts in 
our series were clear by the end of the first post- 
operative year, and 9396 were still clear by the 
end of an average follow-up of 6-1 years. Only 
seven grafts failed in our series. The cause of 
failure are listed in Table 4. In a subgroup of ten 
eyes with an average follow-up of 15 years, 9096 
of the grafts remained clear. 

5. Donor age and graft clarity. Donor age was 
available for 93 of the 100 grafts (9396). The 
mean follow-up of these grafts was 8:1 years. The 
donor age ranged from 13 years to 91 years, mean 
65-5 years. Donors were divided into three 
groups to detect any relationship between long- 
term graft clarity and donor age, and these 
groups were: donor age «45, 45-65, and >65 


- (Table 5). We could not find any statistically 


Table3 Rejection incidence in relation to graft size 





Rejection 
Size (mm) % Proportion 
7:0 16-6 lof6 
75 2:3 3 of 13 
8-0 16-6 12 of 72 
8-5 25 lof 4 
9-0 50 3of 6 
Table4 Causes of graft failure 
Causes Number of grafts 
Graft rejection 3 
Late graft decompensation 2 
Infective keratitis 2 





TableS Donor age and graft clarity (93 grafts) 








Donor age Total number Clear Failed 
Less than 45 years 7 6 i 
45-65 Ies 34 32 2 
More 65 years 52 49 3 
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Table6 | Long term visual acuity 





Visual acuity ^6 of eves 
6/9 or better 59 
6/12 22 
6/18 7 
6/24—6/60 8 
Less than 6/60 4 


Table? Causes of visual acuity less than 6/36 





Causes "o of eyes 
Failed graft 3 
Secondary glaucoma 2 
Retinal disease 2 
Healed infective keratitis l 





significant relationship between long-term graft 
clarity and donor age (p=0-38), which was 
consistent with previously published reports.° 

6. Long-term visual outcome. The final corrected 
visual results of the grafts in our series over an 
average follow-up of 6-1 years are listed in Table 
6. 81% of the eyes achieved visual acuity of 6/12 
or better. Residual high astigmatism, decompen- 
sation of the graft, and steroid induced cataract 
were the major cause of decreased acuity. The 
causes of visual acuity of 6/60 or less are listed in 
Table 7. The majority of these eyes were success- 
fully regrafted and had a good visual result. 


Discussion 

Keratoconus is a non-inflammatory axial ectasia 
of the cornea with an estimated incidence of 
1:20 000. It has a slowly progressive course 
resulting in high degrees of irregular, myopic 
astigmatism. Although some reports have shown 
the condition to be predominant in females,’ our 
series had a predominance of males (68%). This 
is in agreement with reports by Buxton’ and 
Woodward,’ who found males to be predominant 
with proportions of 62% and 60% of their cases 
respectively. 

Various systemic and ocular associations have 
been found in our case (Table 2). Association 
with atopy, eczema, and vernal conjunctivitis is 
important, since these patients may have more 
immunological problems than expected in non- 
vascularised corneae.?" The most advanced 
cases of keratoconus seen in our series were those 
associated with Down’s syndrome (four cases). 
The mental retardation of these patients always 
carries the risk of trauma or infection of an 
otherwise successful graft. Infective keratitis led 
to the failure of the initial graft in two of these 
four cases. The decision to operate on such 
patients should be based on individual assess- 
ment of each case, with particular consideration 
of the degree of visual impairment, the grade of 
mental retardation, and the presence or absence 
of adequate post operative home care and 
supervision. 

The complications following penetrating 
keratoplasty for keratoconus are relatively few 
compared with those encountered in grafting 
high risk patients. The development of a dilated 
fixed pupil as a complication of grafting in 
keratoconus has been noted by a number of 
surgeons including Castroveijo and Paufique, 
but it was Urrets-Zavalia" who first published 
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his observations and suggested that the associ- 
ation of fixed dilated pupil, iris atrophy, and 
secondary glaucoma constituted a specific 
syndrome which has since been frequently known 
by his name. In our series 4% of the cases had 
paretic pupils from the first postoperative day. 
However, only one developed secondary 
glaucoma, which confirms previously published 
reports by Davies and Ruben that glaucoma is 
not a sequel to the simple paretic pupil." 
Glaucoma thus seems to be no more a special 
complication of keratoplasty in keratoconus than 
it 1s of keratoplasty for any other corneal lesion. 
The paretic pupil can be explained on the basis of 
ischaemic atrophy of the sphincter pupillae 
muscle secondary to an iris strangulation 
phenomenon occurring as a result of anterior 
displacement of the iris lens diaphragm against 
the posterior surface and cut edge of the host 
cornea during surgery. This theory was con- 
firmed in our experience by the fact that, since 
preoperative intravenous mannitol 2096 was used 
routinely for all grafts performed after 1976, 
there has been a significant decrease in the 
incidence of this complication. One case out of 
68 grafts had a paretic pupil compared with three 
out of 32 grafts performed betore 1976. 

Posterior subcapsular cataract developed in 
12% of our patients. However, less than half of 
these cataracts (41-6%) required extraction. The 
relation between long-term topical steroid use 
and the development of cataract and secondary 
glaucoma was highlighted by the fact that the 
majority of eyes having these complications in 
our series were those that required intensive and 
more prolonged steroid therapy for the treat- 
ment of rejection episodes. 

There have been variable reports on the 
incidence of homograft reaction following 
keratoplasty for keratoconus. Chandler and 
Kaufmann reported a high incidence of 35% in 
1974." A recent report by Trautman and 
Lambers” gave a lower incidence of 11-696. Our 
long-term follow-up study (1968-90) showed the 
incidence to be 2196. The variations of rejection 
rate among different reports are most probably 
attributed to the changes in surgical techniques 
at various times, with the advent of the 10-0 
nylon suture closure replacing the previously 
used virgin silk. 

Most of the graft rejections in our study were 
successfully treated with topical and subcon- 
junctival steroids, and only 3% of the eyes lost 
graft clarity as a result of endothelial rejection. It 
was interesting to find that 50% of rejection 
episodes occurred during the first twelve months 
post operatively — that is, before suture removal 
- and that nearly all the eyes that developed a 
rejection after the second year had a history of an 
earlier rejection that has been reversed. No 
significant correlation could be made between 
the graft size and the risk of rejection when donor 
size was between 7:0 and 8:5 mm (Table 3). It 
was interesting, however, to note that larger 
grafts, namely 9-0 mm, had a higher incidence of 
rejection reactions (50%). This is probably 
related to the greater proximity to the limbus and 
the larger antigenic load. 

The long-term results in our series confirm the 
excellent prognosis found in several previous 
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reports" 93% of our cases maintained graft 
clarity over an average follow-up period of 6:1 
years. The excellent rate of graft clarity in the 
subgroup with a 15-year average follow-up (9096) 
indicates that the progressive endothelial cell loss 
reported with specular microscopy over the first 
year postoperatively’ does not ce ultimate 


` graft failure. 


As indicated in Table 6 81% of penetrating 
keratoplasties provided 6/12 or better vision after 
6:1 years average follow-up. 40% of the cases 


Tequired spectacle: correction to achieve this 


acuity compared with 26% requiring contact 
lenses and 15% needed no correction. 

In summary, penetrating keratoplasty at the 
present time appears to be the procedure of 
choice in treating keratoconus, with excellent 
long-term visual results. The few postoperative 
complications can be minimised if the patient has 
been subject to careful follow-up and has been 
instructed to report immediately if pain, redness, 
or visual loss develops. The incidence of iatro- 
genic cataract and secondary glaucoma can be 
reduced by avoiding the liberal use of topical 
steroids and by rapidly tapering them off in 
complicated cases. It is also better to avoid a graft 
size larger than 8:5 mm, as this carries a higher 
incidence of rejection reactions. 


FIFTY YEARS AGO 


Although there is much further work to be done on the 
subject, from the limited number of cases treated we 
think the following conclusions may be drawn: ` 

1. In certain corneal conditions — notably ulcera- 
tion, superficial type of keratitis and chronic corneal 
opacities — treatment by means of ascorbic acid 
intravenously is of therapeutic value. The improve- 
ment in most cases is almost dramatic. 

2. In most cases treated, there is no reason to 
believe that a general vitamin *C' deficiency exists. It 
appears, therefore, that the beneficial results are 
obtained by flooding the bloodstream with excess of 
ascorbic acid. 

3. Ascorbic acid appears to be of no value in the 
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Comparison between Heparin 
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Genetic counselling in retinoblastoma: importance of 
ocular fundus examination of first degree relatives 


and linkage analysis 


Z Onadim, P G Hykin, J L Hungerford, J K Cowell 


Abstract s 

We report an unusual family pedigree seg- 
regating the retinoblastoma predisposition 
gene. Expression of the phenotype in different 
individuals in this family ranges from asympto- 
matic gene catriers, regressed tumours, 
through unifocal to bilateral multifocal lesions. 
Because of the unusual pattern of inheritance 
in this family, initial genetic counselling at a 
local hospital did not take into account the 
possibility of incomplete penetrance of the 
gene, and complete ophthalmological examin- 
ation of unaffected family members was not 
undertaken. We have used DNA probes from 
within the retinoblastoma predisposition gene 
for unequivocal identification of gene carriers. 
The subsequent demonstration of regressed 
tumours in founder members of the family 
confirmed the diagnosis of a dominantly 
inherited disease. The circumstances of the 
management of this family emphasises the 
need for specialist ophthalmic examination of 
first degree relatives and detailed genetic 
analysis of all such families with DNA probes. 


Retinoblastoma (RB) is the commonest primary 
malignant intraocular tumour in children and 
has both hereditary and sporadic forms. In 
familial cases the inheritance follows an auto- 
somal dominant pattern, usually with high pene- 
trance. Thus offspring of gene carriers have a 
50% risk of inheriting the mutant gene. Although 
the retinoblastoma phenotype shows a dominant 
mode of inheritance, it is clear that at the cellular 
level additional mutations are required, since not 
all retinal cells produce tumours, and in approxi- 
mately 10% of gene carriers tumours do not 
develop at all. This latter phenomenon is referred 
to as incomplete penetrance. Knudson! showed 
in a Statistical analysis of RB that a single 
additional mutation was sufficient for tumori- 


genesis. This second mutation occurs sporadi- | 


cally in the homologous normal RB gene in 
retinal precursor cells.? Hereditary cases are 
usually affected bilaterally, and, since the prob- 
ability of the second mutation occurring is 
relatively high, the mean number of tumours in 
each eye averages four to five. 

Retinoblastoma can also regress spon- 
taneously,! leaving characteristic retinal scars 
which often resemble successfully treated 
tumours. These may be compatible with normal 
visual acuity and remain undetected. The 
presence of multiple regressed tumours in a 
single individual or a single regressed tumour in 
an individual with relatives with RB implies gene 
carrier status for those individuals and puts their 


children at approximately 5096 risk of tumour 
development. It is essential therefore, to examine 
the retinae of parents of apparently sporadic 
cases. 

The gene for RB predisposition - RB] — was 
mapped to chromosome region 13014 following 
observations that, in a small percentage of 
patients, predisposing constitutional chromo- 
some deletions of this region were present.‘° 
Genetic linkage analysis using the adjacent 
esterase-D gene confirmed that the hereditary 
non-deletion form of the disease was due to 
mutations on the same locus.** The RB1 gene 
was isolated by several groups independently?" 
and authenticated following the demonstration 
of mutations in this gene in tumour cells and 
predisposed persons." Individual unique 
DNA probes from within the genomic sequence 
of RB1, which recognised restriction fragment 
length polymorphisms (RFLPs), were isolated 


by Wiggs et al^ which now form the basis of 


linkage analysis in RB families." So far no 
cases have been reported of genetic recombi- 
nation between these DNA probes and the 
disease phenotype, and they have been used 
successfully in prenatal and perinatal prediction 
of carrier status." !* 

Despite the now well characterised genetics of 
retinoblastoma and the availability of genetic 
probes for screening and counselling, advice to 
some familities is still sometimes incomplete. 
This is most often the case in families where the 
phenotype segregates with unusual charac- 
teristics. In this report we present the details of 
one such family as an example of the difficulty in 
making the correct prediction in the absence of 
genetic linkage data and ophthalmic examination 
of first degree relatives. 


Materials and methods 

DNA was prepared from white blood cells and 
lymphoblastoid cell lines by standard methods.” 
All procedures for the analysis of DNA samples 
were as described previously." 


Results 

The family pedigree is shown in Figure 1. The 
parents (II.6 and II.7) of the affected twins are 
frst cousins and each has a sister affected by 
unilateral retinoblastoma. These observations 
are consistent with one or both of their parents 
(1.2 and 1:3) being unaffected gene carriers. 
Family counselling was sought at a local hospital 
by the mother (II.7). In 1984, prior to their 
birth, a diagnosis of an autosomal recessive 
disorder was given at the local hospital by virtue 





Figure 1 Family pedigree showing the segregation of the retinoblastoma phenotype. O= male. 
2- female. @=affected bilaterally. @= affected unilaterally. S — regressed tumours. 


of the fact that both parents had an affected sib, 
and a risk of having affected children of 1:32 was 
given. The retinae of the parents, 1.2 and 1.3, 
were not examined at this time. 

In February 1987 non-identical twins were 
born, and in June of that year a diagnosis was 
made of bilateral retinoblastoma in both children 
at the age of 4 months following their referral to 
St Bartholomew's Hospital for treatment. Pro- 
band 1 had a juxtapapillary RB in the right eye 
and a posterior pole tumour in the left eye. 
Proband 2 had an RB nasal to the optic disc in the 
left eye and later developed a tumour temporal to 
the posterior pole in the right eye. No evidence of 
extraocular spread was discovered in either 
proband. 

In July 1987 both grandparents attended the 
ophthalmology clinic at St Bartholomew's 
Hospital, where I.3 was found to have a large, 
grey translucent lesion at the posterior pole of the 
left eye (Fig 2). I.2 was found to have a small 
posterior pole lesion of the right eye which was 
translucent with pigment epithelial disturbance 
(Fig 3), and a small lesion nasal to the optic disc 
in the left eye. These lesions were typical of 
spontaneously regressed RB. Close examination 
of the retinae of II.6 and II.7 showed no evidence 
of retinal scarring. Esterase-D studies showed all 
family members to be genotype 1-1. Chromo- 
some analysis showed no deletions of the 13914 





Figure 2 


the posterior pole of the left eye of 1.2. 


Large spontaneously regressed retinoblastoma at 
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locus in any family member. At the time of the 
initial consultation DNA-based analysis was not 
generally available. 

Since both parents are potentially unaffected 
gene carriers, there is a possibility that their 
children could be homozygous for the RB gene 
mutation. To investigate this possibility we used 
the intragenic RB DNA probe R$2.0," which 
recognises an 8 allele variable number tandem 
repeat (VNTR). We were able to follow the 
segregation of the chromosome 13 in this family, 
the details of which are given in figures 4 and 5. 
Not all family members were available for analy- 
sis, and only the alleles for those from whom 
blood samples were obtained are shown. 

Analysis of patients II.5 and 11.8, the affected 
cousins, shows that the common alleles are 1:9, 
which must have been derived from gene carriers 
L2 and L3. Since both I.2 and I.3 showed 
evidence of retinal scarring it must be assumed 
that the 1:9 allele came from a common ancestor 
carrying the predisposing gene. Both parents 
II.6 and II.7 also carry the 1.9 allele. For II.6 this 
allele was inherited from I.2 but II.7 received the 
1.5 allele from her father and the 1.9 allele from 
the unrelated parent I.4. We would predict 
therefore that II.7 is not a gene carrier, thus 
excluding the possibility that their children 
could become homozygous for this mutation. 
The twins have inherited the 1-9 allele from their 
father, confirming the cosegregation of the RB 
phenotype with this allele. Analysis of the other 
members of the family shows that II. 1 is definitely 
not a gene carrier, since the 1-9 allele is missing, 
but, being homozygous for 1:9, II.2 must be an 
asymptomatic gene carrier. 

The affected patient II.5 is now homozygous 
for the 1.9 allele, which means that this probe 
will not be useful for future prenatal screening. 
In contrast II.8 is heterozygous and could be 
offered prenatal screening in the future. The so 
far unaffected child in this family unit, III.4, is 
also homozygous for the 1:9Kb allele, which 
places him at high risk for tumour development. 


Discussion 
In this unusual pedigree segregating the retino- 





Figure 3 
of the right eve of 1.3. 


Small regressed retinoblastoma at the posterior pole 
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Figure 4 Segregation of the alleles identified by the RS2.0 DNA probe. The mutant 
retinoblastoma gene 1s segregating with the 1-9 allele. Asymptomatic gene carriers are indicated 
by the arrows. Symbols as in Figure 1. 
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counselling. The segregation of the RB pheno- 
type with the 1-9 kb allele in the core family 
allowed us to identify an unaffected gene carrier 
who has not yet begun her own family. Although 
this individual is homozygous for the 1:9 kb 
allele, and so would not qualify for prenatal 
screening with this probe, new screening pro- 
cedures are being introduced with other poly- 
morphisms which could be used. For individual 
II.8, who is heterozygous for the RS2-0 poly- 
morphism, prenatal screening is available. The 
same service can be offered to the twins. We have 
also demonstrated that the parents of the twins 
are not both gene carriers, which excludes the 
possibility of their having children homozygous 
for the mutation. Since such homozygous. 
individuals have not been reported, it is not clear 
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Figure 5. Southern blot analysis of key members of family RB-29 using the intragenic VNTR DNA probe RS2-0. In this 
family five different alleles 2-0 kb, 1-95 kb, 1-90 kb, 1-85 kb, and 1-5 kb are segregating. The RB predisposition gene segregates 


with the 1:9 kb allele. 


blastoma predisposition gene there are both 
asymptomatic gene carriers and individuals with 
regressed tumours. In the second generation 
only unilaterally affected individuals are seen, 
which is unusual for predisposition gene carriers.' 
We have observed several similar families” in the 
past where the mutation appears to predispose to 
a ‘milder’ form of the disease, and there are other 
examples in the literature." At the time of the 
first counselling sessions, before the patients 
were referred to St Bartholomew’s Hospital, 
linkage/deletion analysis using the esterase-D 
polymorphism was in general use in the UK,” 
though, being of genotype 1-1, this family would 
not have been informative. Recombinant DNA 
probes were not generally available until 1987. 
Examinations of apparently unaffected relatives, 
however, would have altered the advice given, 
and in our view this is an important first step in 
counselling such families. Because of the 
unusually low penetrance of the gene mutation in 
some families, this should be extended as far 
back in the pedigree as possible. Since the 
ophthalmoscopic appearance of  regressed 
tumours may fall outside the experience of some 
ophthalmological practices, families or individ- 
uals should be referred to specialist centres for 
examination. 

The identification of spontaneously regressed 
tumours in the grandparents in this case raised 
the risk to the children to 1:2 compared with the 
1:32 risk offered at the time of first consultation. 
By establishing the phenotypes for the majority 
of the members of this family it was possible to 
perform linkage analysis with DNA probes. This 
analysis established several important points for 


what the expected phenotype might be, especially 
in ‘mildly affected’ pedigrees. 


We thank Dr J Prichard for his critical reading of the manuscript. 
Zerrin Onadim is supported by a grant from the David Allen 
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Use of a central 10? field and size V stimulus to 
evaluate and monitor small central islands of vision in 


end stage glaucoma 
Alan H Zalta 


Abstract 

In a retrospective review of 24 clinically stable 
eyes with small central islands of vision due to 
end stage glaucoma the combined use of a 
central 10° program and size V stimulus (10-2 
with V) measured visual function undetected 
on a central 30^ field tested with both the 
standard size III and non-standard size V 
stimuli. Furthermore, the mean sensitivity of 
the 10—2 with V remained stable on serial field 
testing (mean 3-9 examinations) on long term 
follow-up (mean 22-2 months). This study 
suggests that in end stage glaucoma the size V 
target is the stimulus of choice and a central 10° 
field may be the program of choice of evaluat- 
ing and monitoring small central islands of 
vision. 


Most routine automated threshold perimetry is 
performed with a central 30° program and size 
III stimulus (4 mm?). With these standard test 
parameters, central fields may be non-measur- 
able or have minimal thresholds in conditions 
with severe field loss. Under these circumstances 
the usefulness of field testing for long term 
monitoring is severely limited. Using the larger 
No. 5 stimulus (64 mm’), Wilensky and co- 
workers' measured visual function in areas con- 
sidered absolute scotomas with the standard 
sized stimulus. Use of the larger sized stimulus 
may yield enough additional information to 
warrant future field monitoring with the No. 5 
stimulus for all subsequent examinations.’ 

In end stage glaucoma a small island of tunnel 
vision and a temporal island are all that remain 
of the central field. When the central island is 
evaluated with a standard 30? field, the 16 test 
loci within 13? of fixation are the major locations 
of measured visual function. In the absense of 
measurable field between 15° and 30° it would 
seem more practical to monitor a small central 
island of vision with a central 10° program. To 
my knowledge there have been no investigations 
of a central 10° program in end stage glaucoma. 
This study examines retrospectively the useful- 
ness of combining a central 10° program and size 
V stimulus (10-2 with V) in evaluating and 
monitoring small central islands of vision in end 
stage glaucoma. 


Materials and methods 

Central static threshold visual fields of all 
patients in my glaucoma referral practice with 
end stage glaucoma damage were reviewed retro- 
spectively to identify those in which the 10-2 
with V program was performed and followed up 


for at least one year. An eye classified as end 
stage glaucoma had a cup-to-disc ratio greater 
than or equal to 0-9 and a central island of vision 
less than 13° on a central 30° field tested with the 
standard size HI stimulus (30-2 with HI). 

To avoid potentially confounding variables | 
excluded eyes with a visual acuity less than 
20/40, clinically unstable intraocular pressure, 
and consistently unreliable visual fields. Clini- 
cally unstable intraocular pressures were defined 
by any single intraocular pressure greater than 
21 mmHg or a mean intraocular pressure greater 
than 17 mmHg during the follow-up period. 
These intraocular pressure criteria were selected 
to be strict enough to ensure that the glaucoma 
was adequately controlled with a high degree of 
probability, yet flexible enough to allow for an 
isolated increase of intraocular pressure into a 
borderline range which was subsequently con- 
trolled with additional treatment. Unreliable 
visual fields were defined by fixation losses or 
false positive errors greater than 25%. False 
negative errors were not used in defining reli- 
ability because of the low number of catch trials 
in the presence of severe visual field loss. 

All central static threshold visual fields were 
performed on the Humphrey Field Analyser 
Model 620, an automated, computer-driven pro- 
jection perimeter. All eyes were tested with the 
10-2 with V program as well as the standard 30-2 
with IHI and non-standard 30-2 with V pro- 
grams." The central 10-2 program tests 68 
points, equally spaced 2° apart and offset from 
the horizontal and vertical meridians by 1^. The 
central 30-2 program tests 76 points, equally 
spaced 6° apart and offset from the horizontal 
and vertical meridians by 3°. All first visual fields 
were performed with a ‘full’ threshold strategy 
and all subsequent examinations with a ‘full 
from prior’ threshold strategy, the patient's most 
recent test results being used as a starting point 
for re-examination. All eyes had serial field 
testing with 10-2 with V program alone or in 
combination with either the 30-2 with HHI or 
30-2 with V programs. While the field analyser 
was updated with software revisions as they 
became available, all visual fields were analysed 
by Statpac Plus. The software compares the 
patient's measured threshold values with an age 
related normal database in programs using the 
standard size III stimulus, a feature incorporated 
into Statpac, and to mathematically derived 
‘normal’ values based on a slope equation in 
programs using the non-st dard sme. V 
stimulus. t 

The ‘first’ fields of all eyes.perf 
each program were examined f 
deviation (30-2 with HI) or 
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(30-2 with V and 10-2 with V), the percentage of 
loci with measureable thresholds within 13? of 
fixation, and the number of quadrants with no 
detectable threshold — that 1s, 0 dB, at 4:2? from 
fixation per quadrant. The parameters of 13° and 
4-2? were selected so as to include the loci'at the 
four diagonal positions 9° (9°x1-414=12°7° 
eccentricity) and 3° (3°x1-414=4-2° eccentri- 
city) from the horizontal and vertical meridians. 
A subgroup of 50% of eyes with the lowest mean 
deviations on the 30-2 with III program were 
also compared with respect to their mean sensi- 
tivities on 30-2 with V and 10-2 with V pro- 
grams. The value mean deviation used with 
the size III stimulus reflects the average devia- 
tion of sensitivity from a normal population of 
the same age, while the value mean sensitivity 
used with the size V stimulus does not take age or 
a normal population into account. 

Moreover, the first 30-2 with V examination 
for each eye was evaluated for the presence of test 
loci with measurable thresholds in Bjerrum's 
region between 15? and 25°. For serial visual field 
examinations the number of fields performed 
and length of follow-up with each program were 
determined. The mean deviation of the 30—2 
with III program and the mean sensitivity of the 
30-2 with V and 10-2 with V programs were 
the indices used to determine stability or change 
on serial examination. 

The means were compared by a correlated- 
samples t test. Frequencies were compared by 
McNemar’s test. A repeated-measures analysis 
of variance was performed on the mean sensi- 
tivity of serial 10-2 with V fields, the mean 
deviation of seria] 30-2 with III fields, and the 
mean sensitivity of serial 30-2 with V fields. The 
actual calculations were made with the App-Stat 
software package for the Apple Ile computer.’ 
The standard two-tailed 0-05 significance level 
was used. 


Results 

Twenty-four eyes in 18 patients fulfilled the 
study criteria. The mean length of follow-up for 
visual fields performed with the 10-2 with V 
program was 22:2 months (SD 4-9 months). The 
mean intraocular pressure of all eyes during the 
follow-up period was 15:0 mmHg (SD 
1-4 mmHg). The mean age of the patients was 
73-5 years (SD 9-5 years). 

Table 1 shows the ‘first’ field data for the mean 
deviation of the 30-2 with III program and the 
mean sensitivity of the 30-2 with V and 10-2 
with V programs. The mean sensitivity for 
the 10-2 with V program was significantly 
greater than for the 30-2 with V program for all 
24 eyes (p« 0-001) and for 5096 of eyes with the 
lowest mean deviation on 30-2 with III 
(p«0-001). Coincidentally, this subgroup also 
had the 12 lowest mean sensitivities on the 30—2 
with V. Fig 1 is an example of the numeric 
threshold and grey-tone printouts from the three 
field programs of an eye in this subgroup. 

Table 2 shows the percentage of measurable 
loci within 13* and the number of eyes with 


absolute loss at 4-2? from fixation per quadrant : 


on the first fields of all three programs. The 
percentage of loci with measureable thresholds 
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Table! Mean deviation (30—2 with III) and mean 
a (30-2 with V and 10-2 with V) of first fields (in 


All eyes (n=24) 5096 of eyes (n=12)* 
Mean SD Mean SD 
30-2 with III ~25°79 3:15 —-28:27 1:39 
30-2 with V 6-60 6:32 1:50 1:95 
10-2 with Va 15-581 7:27 12:33t —. 828 
*Eyes with lowest mean napa pel on 30-2 with III. 
tp<0-001 compared with 30-2 with V 


within 13? was significantly greater for the 10-2 
with V compared with both the 30-2 with V 
(p«0-001) and 30-2 with III (p«0-001) and for 
the 30-2 with V compared to the 30-2 with III 
(p«0-001). The number of eyes with detectable 
thresholds at 4-2? from fixation was significantly 
greater with both the 30-2 with V program (p= 
0-003) and 10-2 with V program (p«:0-001) as 
compared with the 30-2 with III program. 
However, there was no significant difference 
between the 30-2 with V and 10-2 with V 
programs. Further, on the central 30? 
program 10 of 24 eyes had measureable thres- 
holds in Bjerrum's region from 15? to 25? by the 
size V stimulus in at least one quadrant. These 
same areas were considered absolute scotomas 
with the standard sized III stimulus. 

Table 3 shows the number of eyes tested, 
number of serial visual fields, and length of 
follow-up for each field program. Of the 24 eyes 
followed up serially with the 10-2 with V, eight 
were simultaneously followed up with the 30-2 
with III, and 11 other, different, eyes were 
simultaneously followed up with the 30-2 with 
V. There was no significant difference on serial 
field testing of the mean sensitivity of the 10-2 
with V and 30-2 with V programs and the 
mean deviation of the 30-2 with III program 
during their respective follow-up periods. Fig 2 
shows the grey-tone printouts of six serial fields 
using the 10-2 with V program on the eye in 
Fig 1. 


Discussion 
In end stage glaucoma the central visual field is a 
tiny island of vision in a sea of darkness. With 
automated threshold perimetry these central 
fields may be unmeasurable or have minimal 
thresholds by the standard test parameters, 
namely, a 30° field and size III stimulus. To my 
knowledge this study is the first investigation 
examining the combined use of a central 10? 
program and size V stimulus to evaluate and 
monitor small central islands of vision in end 
stage glaucoma. In a retrospective review of 24 
clinically stable eyes with end stage glaucoma the 
10-2 with V program measured visual function 
undetected with the 30-2 with III program. 
Furthermore, the mean sensitivity of the 10-2 
with V program remained statistically unchanged 
on serial testing over a mean of 22 months. These 
findings suggest that the 10-2 with V program 
provides additional field information to evaluate 
the integrity of small central islands of vision and 
possibly to monitor their stability in the long 
term. 

However, the 10-2 with V program may not 
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Figure! The numeric 
threshold and grey-tone 
printouts from the first 30—2 
with ITI (left), 30-2 with V 
(middle), and 10—2 with V 
(right) of an eye with a small 
central island of vision due to 
end stage glaucoma. 
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be the optimal parameters for all eyes with end 
stage glaucoma. As with the 10-2 with V pro- 
gram, the 30-2 with V program measured visual 
function within 13° and at 4-2? from fixation 
undetected with the 30-2 with III program. In 
addition, in 42% of eyes the 30-2 with V program 
measured visual function between 15? and 25^ in 
at least one quadrant. 

These data support the findings of Wilensky 
and co-workers,' who first demonstrated that the 
size V stimulus measured visual function in areas 
considered absolute scotomas with the standard 
size III stimulus. However, the mean sensitivity 
of the 10-2 with V was 235% greater than the 30-2 


with V for all eyes and 822% greater for the 50% of 


eyes with the least measurable fields. Within the 
central 13° the 2° spacing of test loci on the 10-2 
with V program appears to provide additional 
field information not seen with 6° spacing on the 


Table 2 Measurable loci within 13° and absence of 
detectable thresholds at 4-2° from fixation on the first field of 
the 30-2 with LIT, 30-2 with V, and 10-2 with V programs 
(n=24 eves) 





Percentage of 
loci with 








thresholds Number of eyes with no detectable 

>0 dB within threshold at 4-2" from fixation per 
Visual 13 quadrant 
field z 
program Mean SD I quad 2quads 3quads 4 quads 
30-2, 111 37:8 21-2 18 15 9 3 
30-2, V 58:9} 25-4 7t 3 2 l 
10-2, V 875i$ 250 Si 2 | 0 





*The 30-2 with ITI and 30-2 with V have 16 test loci and the 10-2 
with V program has 68 test loci within 13 degrees from fixation. 
Tp<0-01 compared to 30-2 with II 

p<0-001 compared to 30-2 with IH 

§p<0-001 compared to 30-2 with V 


Table3 Number of eyes tested, number of serial visual fields, 
and length of follow-up with each program 





Length of 


Number of serial follow-up 





Visual wsual fields (m months ) 
field Number — - 

program of eves Mean SD Mean SD 
10-2 with V 24 3-9 16 22:2 4:9 
30-2 with V 1] 48 l 20-6 8-9 
30-2 with ITI N 5-8 2:3 26-0 8:1 


30-2 with V program. These findings suggest that 
in end stage glaucoma the size V target is the 
sumulus of choice and the 10° field may be more 
appropriate than the 30° field for evaluating and 
monitoring small central islands of vision which 
have minimal or non-existent thresholds in Bjer 
rum's region. 

The psychophysical effects of varving target 
size in the visual field have been previously 
examined.** It has been well established that 
spatial summation is larger in the peripheral 
retina, at low luminance levels, and for large 
sumuli.^ Owing to spatial summation a large 
sumulus is more easily seen than a smaller 
stimulus of the same luminance.’ Most auto 
mated perimeters use a standard 4 mm' stimulus 
size, equivalent to the Goldmann size III, 
because it creates the greatest dynamic range of 
differential light sensitivity in the visual field.' 
The smaller size I stimulus at maximum inten- 
sity is not strong enough to quantify the depth ol 
defects, and the size V stimulus is larger than 
some of the scotomas one may wish to detect." In 
end stage glaucoma with small central islands of 
visual field, spatial summation due to the larger 
size V stimulus allows measurement of signifi- 
cant visual function undetected by the standard 
size III stimulus. In this population use of the 
size V stimulus appears to have practical advan- 
tages over the standard size III stimulus in 
measuring and following serial fields over time. 

The 50% of eyes with the least measurable 
fields had non-existent or virtually non-existent 
thresholds when the 30-2 with III and 30—2 with 
V programs were used. The severity of field 
loss in this subgroup, as seen in the example of 
Fig 1, precludes a meaningful prospective 
evaluation with standard testing parameters. 
Eyes with less severe field loss would have to be 
used in a prospective comparison of the 10-2 
with V and 30-2 with III programs. Further- 
more, a prespective study should control the 
frequency and number of visual fields. This 
would eliminate the possibility of self selection 
by patients and provide a more meaningful 
comparison of the serial fields. À prospective 
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Figure2 The grey-tone 
printouts of six serial fields 
performed over 2'/2 years 
using the 10—2 with V 
program on the eye in Fig 1. 
On linear regression 
analysis, the mean sensitivity 
slope, +1°1 (SD 3-8) dB/ 


year, was nol significant, 


pz. 


study should also consider monitoring the tem- 
poral peripheral island of vision, which is often 


quite large and prominent in end stage 
glaucoma. Evaluation of these temporal islands 
of vision would require peripheral field testing 
with the 30/60-2 program, an effort which 
was not undertaken in the current study. 

For central threshold perimetry in end stage 


glaucoma retaining a small central island. of 


vision I recommend that eyes with a mean 
deviation greater than —20 dB using a 30° field 
with size III stimulus should have additional 30 
field testing using a size V stimulus. Further- 
more, eyes with a mean deviation greater than 
— 25 dB using a 30° field with the size III stimulus 
should have additional field testing using a 10 


program with the size V stimulus. As the use of 


non-standard parameters in automated thres- 
hold perimetry becomes more commonplace, a 
normal reference population database will 
become necessary to facilitate the development 
of statistical parameters other than mean sensi- 
tivity. This effort would further enhance our 
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ability to evaluate and monitor severe visual field 
loss. 
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Use of a blue filter in visual field analysis 


Charles E Hugkulstone, Stephen A Vernon 


Abstract 

One hundred and twenty seven eyes of 127 
patients were studied by means of a Kodak 47B 
Wratten blue gelatin filter in conjunction with 
the Friedmann Mark 1 visual field analyser. 
There were 49 patients in the normal group, 50 
patients in the ocular hypertension group, and 
28 patients in a group with early glaucoma. A 
simple scoring system did not show a useful 
difference between these three groups. How- 
ever, use of a derived threshold value for each 
target group designated by the letters B to P 
(giving selective blue field scores) differen- 
tiated between normal subjects and those with 
early glaucomatous field loss. When used with 
a calculated upper limit of normal to give a 
specificity of 96%, this test had a sensitivity of 
64%. Of the ocular hypertension group 22% 
gave abnormal results in comparison with 
normal persons. This simple adaptation to the 
Friedmann protocol may aid the ophthal- 
mologist in the detection and confirmation of 
early glaucoma. 


The diagnosis of chronic glaucoma generally 
rests on the triad of raised intraocular pressure, 
cupping of the optic disc, and a classical field 
defect. The diagnosis is straightforward when 
ali three are present, but is less so in the early 
stages before unequivocal field defects develop. 
Recent work has attempted to improve the 
sensitivity of detecting glaucomatous damage at 
an early stage. Blue light information is processed 
by larger sized ganglion cells (with corréspond- 
ing differences in their axons) than red or green 
light, and it has been found that the larger 
diameter axons are selectively damaged by 
glaucoma.’ Blue colour vision defects have been 
shown to occur in glaucoma and ocular hyper- 
tension? and also to be related to the highest 
recorded intraocular pressure in patients with 
glaucoma.! However, these tests require 
sophisticated and expensive equipment. 


Only one study has investigated the use of a` 


blue stimulus with a standard central field 
analyser,’ but it found no advantage for it over a 
white stimulus, though normal subjects were not 
studied. This paper presents the findings of a 
study by a different technique using a blue filter 
with a Friedmann central visual field analyser in 
normal subjects, ocular hypertensives, and 
patients with early chronic simple glaucoma. 


Patients and methods 


Subjects were selected from patients attending ` 


two separate ophthalmic outpatient departments 
who had a visual acuity of at least 6/18 unaided 
and 6/9 or better aided. Classification into the 
three groups (normal, ocular hypertension, or 
glaucoma) was based on the worse eye (that is, by 


patient). If both eyes were eligible for this study, 
then only one was randomly included in the 
statistical analysis. 

Normal subjects were required to have an 
intraocular pressure of 21 mmHg or less and 
healthy fundi with normal optic discs. Patients 
with glaucoma were defined by an intraocular 
pressure >21 mmHg without treatment, patho- 
logical cupping of.the optic disc, and at least 
three adjacent spots of reduced sensitivity on 
field testing with the Friedmann Mark 1 analyser. 
However, if an eye had more than four points of 
absolute field loss per vertical hemifield, that eye 
was excluded from analysis, because we were 
concentrating on cases of early glaucoma only. 
The ocular hypertension group included patients 
with a similarly raised intraocular pressure but 
without visual field loss to a white target or 
specific pathological features on disc examin- 
ation. Patients using miotic eye drops were 
excluded, as were known diabetics. 

All patients gave verbal consent after the 
nature and purpose of this investigation had been 
explained to them. 

The test was performed with the Friedmann 
Mark 1 visual field analyser without any spec- 
tacle correction. The threshold value for a white 
stimulus was determined by means of the four 
points 2-5? from fixation (target group P). The 
neutral density filter was started at 2-4 log units, 
and subjects were allowed three attempts at this 
value. This was then reduced by steps of 0-2 log 
unit until at least two of the four targets were 
seen in two out of the three attempts. This value 
was defined as the threshold, which was then 
reduced by a further 0:4 log unit to run the test 
(the working value). The four extreme peripheral 
points (target group À) were ignored, and sub- 
jects were allowed three attempts at the working 
value for the remaining targets. If any points 
were missed, the filter setting was reduced by 0-2 
log unit and a further three attempts were 
allowed at the new setting. This process was 
repeated until all the points were seen, and the 
highest filter setting for each point was recorded 
on a standard chart. 

Once the test was completed for the white 
stimulus, a Kodak 47B Wratten blue gelatin 
filter mounted in a spectacle frame (with an 
occluder set in front of the fellow eye) was worn 
by the subject. We then repeated the test using 
the same protocol as above, but, unlike the 
previous report of this technique, we used the 
working value already determined for the white 
stimulus. À separate standard chart was used to 
record the highest filter setting found for each 
point with the blue stimulus. ; 

Initially a simple scoring system was applied to 
the blue field. This gave 1 point for each 0-2 log 
unit decrease from the working value found for 
all targets. 

A further scoring system was also employed, 
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Table] Mean(SD) values for blue field and selective blue 
field (SBF) scores 








Blue field score SBF score 
Ect O D 
Ocular h ion : : : . 
Glaucoma 55-2 (31-8 28:7 ds 





termed the selective blue field (SBF). The SBF 
was obtained. by considering the filter settings 
used for each one of the 14 groups of two to four 
individual targets when recording the blue field. 
The highest value recorded for any one of these 
points was treated as the threshold value for that 
particular target group. The remaining points in 
the group were then given a score of 1 point for 
each 0-2 log unit reduction from this derived 
‘setting threshold’. These were then recorded on 
to a third standard chart, and their total score 
noted. 
Statistical analysis was performed with the 
unpaired ¢ test. Values are given as mean 
(standard deviation) unless otherwise noted. 


Results 
In total 127 patients were studied. These were 
divided into 49 patients in the normal group, 50 
in the ocular hypertension group, and 28 in the 
early glaucoma group. A further two patients 
were unable to see. the fixation target when 
wearing the blue filter and were excluded from 
the study. The mean ages of these three groups, 
58-7 (10-2), 62-0 (11:7), and 63-4 (9-8) years 
respectively, showed no significant difference. 
The mean blue field scores are shown in Table 
]. Although there was a significant difference 
between the normal and glaucoma subjects, 
there was considerable overlap between all three 
groups because of the frequent generalised 
depression in sensitivity produced by the blue 
filter, especially within the central 10°. This is 
demonstrated by calculating an upper limit of 
normal as the mean + (1:96 x SD) from the 
results of the normal group. This gives a value of 
72:5, which is greater than the mean scores for 
both the ocular hypertension (31:8) and the 
glaucoma groüps (55-2). The blue field scores 
were therefore unhelpful in distinguishing 
patients with early glaucoma from normal 
subjects. 


SBF SCORE 





SBF SCORE 
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Figure 1  Scattergram of the selective blue field (SBF) scores 
for the three groups. Each point represents one eye of one patient. 
The dotted line represents the calculated upper limit of normal 
(see text). OH =ocular 
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The SBF scoring system was developed to try 
to remove this background noise. Table 1 also 
shows the mean SBF scores for all three groups. 
The score for normal subjects was significantly 
lower than for both the ocular hypertension 
group (p«0-01) and the glaucoma patients 
(p<0:001), while the ocular hypertensive 
patients also had a lower SBF score than those 
with glaucoma (p<0-001). The distribution of 
SBF scores in the three groups is presented in 
Figure 1. 

An upper limit of normal of 19-7 for the SBF 
score was calculated in the same way as for the 
blue field score mentioned above. When this was 
applied to the ocular hypertensive group, 
although the mean score (12-7) was below the 
upper limit of normal, 11 subjects (22%) had 
values above it. In the early glaucoma group 18 
patients (64%) had scores higher than the upper 
limit of normal, as was the mean score for this 
group (28-7). 

The 10 eyes from the early glaucoma group 
that fall below the upper limit of normal were 
looked at more closely. Two had no field loss on 
standard testing with a white stimulus, but came 
from the patients whose diagnostic eye showed 
marked field loss and so was excluded from the 
analysis. 


Discussion l 

The selection of subjects with good visual acuity 
was determined by the use of a spectacle frame to 
mount the blue filter. To prevent any artefacts 
arising from superimposing the blue filter frame 
over the patient’s own spectacles we decided to 


‘test all subjects without any correction. By our 


choice of a minimum unaided acuity of 6/18, we 
excluded any large uncorrected refractive error 
which might have influenced the results. Low 
power spherical refractive errors have been 
shown to reduce threshold values, but this 
occurs with a similar magnitude at all eccentrici- 
ties within the central 25°,° and so should not 
affect our findings. However, it does mean that 
our results are confined to a select population, 
and further work would be required on patients 
whose visual acuities fall outside this range. 

Although of interest, our original analyses 
using the blue field scores were clearly unhelpful 
in quantitatively distinguishing the glaucoma 
and normal groups. As mentioned above, this 
was because of the generalised depression in 
sensitivity with the blue field, particularly 
centrally, which the SBF was developed to 
counteract. We have demonstrated that the SBF 
score produces a marked difference between the 
normal and early glaucoma groups, with con- 
siderably less overlap. 

In addition, when the specificity of the upper 
limit of normal for both SBF and blue field 
scores is set high at 96%, the SBF score sensitivity 
for patients with early glaucoma is 64%, in 
contrast to 25% for the blue field score. These 
values may reflect the relatively small numbers 
in the glaucoma group (all of whom had only 
early field changes), as the 95% confidence 
interval shows that the SBF sensitivity may 
range from 46% up to 82%. If the specificity is 
lowered to 90%, then the SBF sensitivity shows a 


Use of a blue filter in visual field analysis 


corresponding increase to 75% (95% confidence 
interval 59% to 91%). This requires only a small 
reduction in the value of the upper limit of 
normal to 17-5. 

If the two eyes without field loss are excluded 
from the early glaucoma group, then the sen- 
sitivity for detecting early field loss rises to 69% 
(95% confidence interval 5196 to 87%) for the 
original specificity of 9696. Lowering the speci- 
ficity to 90% produces a sensitivity for early field 
loss of 8196 (9596 confidence interval 6696 to 
9696). 

Of particular interest was the distribution of 
eyes in the ocular hypertensive group, with 2296 
having an abnormal SBF score. The main draw- 
back with this observation is whether these 
scores are repeatable, and this does require 
further study. However, abnormalities of visual 
function in ocular hypertensive patients have 
been reported in other studies assessing colour 
vision,'* contrast sensitivity,’ and with pattern 
electroretinography."° 

Epidemiological studies suggest that approxi- 
mately 10% of patients with ocular hypertension 
develop the typical field defects of glaucoma 
when followed up for 10 years." " Our ocular 
hypertensive group, because of referral practices, 
may contain a greater proportion who will con- 
vert to glaucoma. This analysis may therefore 
offer additional information for use when 
attempting to assess which of these patients may 
progress to develop field loss, though a prospec- 
tive follow-up study is required to evaluate this. 

Recently it has been found that the use of a blue 
stimulus on a yellow background allows the 
isolation of short wavelength sensitive cones, and 
can detect glaucoma-like field defects that are 
undetectable with a standard white stimulus.* 
Since our subjects wore the blue filter, this 
effectively produces a blue background, which 
should not stimulate the long and medium 
wavelength sensitive cones, thus creating similar 
conditions to those employed by Heron and 
colleagues," but by a different and simpler 
technique. More recent work, again using a blue 
stimulus on a yellow background, has confirmed 
its ability to detect early glaucomatous damage.” 
However, the authors also found that with dense 
defects (greater than 1-0 log unit) blue/yellow 
perimetry showed no advantage over standard 
perimetry. 

Isolated missed points on a suprathreshold 
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screening programme are not uncommon in 
clinical practice," and they may cause consider- 
able confusion. In the presence of an equivocal 
field defect on a white field an SBF score of 19 or 
less would indicate an 82% probability of nor- 
mality. A score greater than this indicates a 90% 
probability of abnormality and would demand 
closer observation. However, this applies only to 
a typical hospital population of glaucoma sus- 
pects, where one-third of suspects would have 
early glaucoma. 

In conclusion, although Logan and Anderson 
dismissed the use of a blue filter,’ we consider that 
its use, with our protocol, may aid the detection 
and confirmation of early loss of visual function 
in glaucoma suspects and merits further 
investigation. 


We thank Mr T Arulampalam and Mr A S Rubasingham for kindly 
allowing us to study patients under their care, 
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Eleven years’ experience with retinopathy of 
prematurity: visual results and contribution of 


cryoablation 


Ilana Nissenkorn, Isaac Ben Sira, Israe] Kremer, Dan D Gaton, Rachelle Krikler, 


Eliahu Wielunsky, Paul Merlob 


Abstract 

We report our 11 years’ experience of cryo- 
therapy for retinopathy of prematurity (ROP). 
Charts of 624 infants weighing under 1250 g 
who were admitted to our Neonatal Intensive 
Care Unit .during 1977-87 were reviewed. 
Three hundred and eighty nine babies sur- 
vived, and the total ROP prevalence was 
57-5%. Cryotherapy was applied to 35%. Only 
one case (0-25%) of blindness was detected, 
and four babies (1%) had a final visual acuity of 
less than 20/200 in one eye. The complication 
rate following cryoablation was very low. 


Accumulating evidence indicates that 
retinopathy of prematurity (ROP) is a multi- 


factorial disease, the prevention of which is . 


probably impossible even now with advanced 
methods of blood-gas monitoring and oxygen 
restriction.'* Unfortunately it has reappeared as 
one of the leading causes of childhood blindness, 
undoubtedly owing to the increased survival of 
extremely small babies in modern neonatal 
intensive care units (NICU).??* During the past 
two decades cryoablation has been more com- 
monly used for the treatment of the acute stages 
of ROP.**" Following the results of the Inter- 
national Multicenter Study of ROP the treat- 
ment of both affected eyes has been recom- 
mended." We hereby present our 11 years’ 
experience with the treatment of ROP by cryo- 
therapy. 


Patients and methods 

Review of the charts of the 624 infants with a 
birth weight of up to 1250 g who were under the 
care of our NICU from January 1977 to April 
1987 revealed that, among the 389 babies who 
survived, 224 developed ROP, 79 of whom 
underwent cryoablation (Tables 1 and 2). 
Among the 224 infants found to have ROP 115 
had a birth weight of less than 1000 g, whereas 


109 had a birth weight of 1000 to 1250 g: ROP, 


was present in 79-396 of the former group and in 
44-696 of the latter group (Table 2). 
Cryoablation was done when confluent fibro- 
vascular proliferations (stage 3 — moderate) 
occupied more than 3 clock hours in zone I and II 
with 'plus disease' according to the new classi- 
fication," " and in active stage 3 with reference to 
the old classification of ROP." The cryotherapy 
was performed according to a previously pub- 
lished protocol." However, in five babies the 
cryotreatment was performed late in the course 
of the disease, at stage 4-a and b. One baby was 


treated in both eyes and four babies in one eye. 
All these children have remained under regular 
follow-up, the duration of which ranged from 
three to 1] years. 

The fundoscopic findings of all the ROP 
patients who were treated during 1977—84, when 
the old classification was in use, were reclassified 
by us according to the new classification" " and 
evaluated accordingly. The final best corrected 
visual acuity was examined in all children up to 
the age of 5 years by the Ffooks symbols test and 
in children older than this age, by the standard 
Snellen visual acuity chart. All children under- 
went cycloplegic refraction (streak skiascopy) 
and orthoptic evaluation every six months and 
were given full optical correction according to 
their last refraction. 


Results 

Cryoablation .was carried out on 79 infants 
(35-396 of the total). These infants included 56 of 
the 115 babies (48-796) weighing below 1000 g 
and 23 of the 109 infants (21-196) weighing from 
1000 to 1250 g at birth (Table 2). 

The visual results are presented in Tables 3 
and 4. We detected only one case (0:2596) of 
bilateral blindness (no perception of light), four 
eyes (196) of four babies with a visual acuity of 
«20/200, and 20 infants (5:1496) with a visual 
acuity of more than 20/80 in both eyes (Table 3). 
The five babies with a visual acuity of either no 
perception of light or «20/200 were treated in 
stage 4. Among the total population of neonates 
364 (93-596) had normal vision (720/30) (Tables 
3 and 4). There were no major intraoperative or 
postoperative complications among those under- 


.going cryotherapy in stage 3 (moderate). During 


the whole period of follow-up no case of late 
detachment has been observed. 


Table] Beilinson premature babies survival rate, 1977-87 


No of No of children % 
Birth weight (g) children suroroed Survival 
«1000  . 324 145 44-7 
1000-1250 300 244 81:3 
Total <1250 624 389 62-3 


Table2 Incidence of ROP among surotvors, 1977—87 





No of % of 
Noo Nowith % cryotreated cryotreated 
Birth weight (g) children ROP ROP children children 
<1000 145 115 79-3 56 48:7 
1000-1250 244 109 44-6 23 21:1 
Total 389 2324" 575 79 35:3 
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Table 3 1071). ne birth ht . 
«I250 g) 1977-1987 "E 











Visual Noof % nim No of 

acuity babies eyes Present retinal findings 
No perception . 0:25 2 ROP stage V 

d (closed funneD* 
20/200 with traction fold* 
20/80-20/30 20 5-14 BE* Myopia, peripheral | 

l vitreoretinal 

>20/30 364 936  BE* None 

*Cryotreated at stage 4. 





Table 4 Correlation. between visual acuity and age 





No of Noof 
5 7 i children 
Visual acuity - (<6 years) >6 years) 
No perception of light l 0 
20/900-21y200 2 2 
20/80-20/30 — I0 10 
20/30 172 192 
Total 185 204 
l Discussion 


A survey on the causes of blindness i in Israel, 

carried out by us seven years ago, revealed that 

during 1976-81 the main cause of blindness was 

` ROP.! It was obvious that there is direct relation- 

‘ship between the survival rate of very small 
preterm babies and rate of blindness related to 
ROP: the higher the survival rate, the higher the 
rate of blindness.” . 

For thé treatment of ROP by cryoablation we 
adopted an approach which was based on early 
cryotreatment, which means at the stage before 
*threshold disease' as defined by the Multicenter 
Trial of.Cryotherapy for ROP.’ We diagnosed 
"threshold disease’ when confluent fibro- 
vascular. proliferations were found to occupy 
more than 3.clock hours, in zone I and II with 
‘plus disease .5'* 

According to the.results of the Multicenter 
Trial of Cryotherapy for ROP?” retinal detach- 


ment. may occur in as high as 2396, of the . 


cryotreated cases. In contrast we found a much 
lower rate of retinal detachment (1:2596) among 


the cryotreated babies. It should be pointed out . 


that these cases were all treated late in the course 


of their disease (in stage 4). In our opinion the . 


main reason for this difference is the fact that our 
treatment was performed at an earlier stage than 
‘threshold disease’ as defined by the Multi- 
center Trial of Cryotherapy for ROP.’ 

We are aware that ROP has a high incidence of 
spontaneous resolution in various stages of 
various degrees, and therefore the conditiori in 
some of our babies would probably have 
„regressed without treatment. However, we main- 
tain that earlier treatment may prevent the high 
rate of retinal detachment after treatment 
reported by the Multicenter Trial.’ ” - . 

With respect to the rate of blindness found 
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among our cryotreated babies, Phelps?’ esti- 
matéd that the rate of blindness due to ROP, 
among children with a birth weight under 
1000 g, is on average 8%. The survival rate of 
6296 for the neonates weighing at birth up to 
1250 g and admitted to hospital in our NICU 
compares favourably with that of modern 
neonatal units in other countries.! On the basis of 
the statistical calculations made by Phelps?’ it 
may be assumed that without cryotreatment we 
should have encountered at least 12 cases of 
bilateral blindness among our whole group of 
neonates weighing less than 1000 g. In fact, 
according to our results, among the entire group 
of neonates only one blind child (0-2596) and 
another four children with a visual acuity of <20/ 
200 in one eye only were found. Our results do 
indicate satisfactory visual findings with an 
extremely low rate of postcryoablation complica- 
tions. According to the follow-up results pre- 
sented in this study, we did not find any of the 
complications following cryoablation described 
by several authors.” © 

In conclusion, from our protocol and results 
we consider that cryotreatment of ROP should 
be undertaken before the development of 'thres- 
hold disease,’ as defined by the Multicenter Trial 
of Cryotherapy for ROP,’ and we agree with the 
recent conclusion of this trial? that both eyes 
should be treated when indicated. 
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Effect of partial cryoablation on retinopathy of 


prematurity 


Ilana Nissenkorn, Ruth Axer-Siegel, Israel Kremer, Isaac Ben-Sira 


Abstract 

Cryotherapy has been shown to be an effective 
treatment for retinopathy of prematurity stage 
3. It is said to reduce the unfavourable out- 
come of the disease by 50%. The accepted 
method of therapy includes ablation of the 
whole avascular retina from the ridge to the ora 
serrata. This is achieved by two to three rows 
of cryoapplications. When 360° cryo treatment 
is performed, it requires 52 cryo applications. 
We present our method of cryotherapy which 
involves only one row of cryoapplications in 
the avascular retina anterior to the fibro- 
vascular ridge. An average of 25-30 cryo- 
applications was required for a 360° treatment. 
The anatomical results in 23 babies are pre- 
sented. Complete regression of active retino- 
pathy was found in all. 


The first reports'? of the use of cryotherapy in 
the control of the proliferative phases of retino- 
pathy of prematurity CROP) varied in their 
conclusions regarding the advantages and limita- 
tions of this form of treatment. 

In 1978 Kingham‘ published his disappoint- 
ing clinical results following cryotherapy. In the 
same year. Hindle and Leyton’ reported their 
successful clinicopathological results in the treat- 
ment of active ROP by cryotherapy. Their 
methods of treatment was similar to that used in 
the previous reports" and consisted of direct 
freezing of the ridge and tbe adjacent areas 
anterior and posterior to it by one to two circular 
rows of cryoapplications.! Hindle and Leyton 
showed that in most of the treated eyes the ridge 
disappeared and no cicatrisation developed. 
Keith, using the same direct method of cryoabla- 
tion of the ridge but not the avascular retina 
anterior to it, found no beneficial effect.* 

In contrast to that method of treatment'* Ben- 
Sira and colleagues’ described an indirect treat- 
ment scheme involving cryoablation of the whole 


avascular retina, while avoiding direct treatment . 


of the ridge and the neovascular growths pos- 
terior to it.’ Nissenkorn and coworkers reported 
a clinicopathological case which showed almost 
complete regression of the disease in the areas 
posterior to the atrophic chorioretinal cryo scars 
and low-grade active disease between the scars.* 
Subsequently additional reports presented 
encouraging results following the use of the latter 
indirect method of cryo treatment.*? 

The encouraging preliminary results of the 
multicentre trial of cryotherapy for retinopathy 
of prematurity were published in 1988." The 
method of cryotherapy described included 
ablation of the whole avascular retina, from the 
ridge to the ora serrata, while avoiding the ridge 
itself. It was found that cryotherapy conferred an 


approximately 5096 reduction in the unfavour- 
able outcome of ROP." 

During the last three years we observed that 
cryotherapy involving ablation only of the 
avascular retina close to the ridge, by one row of 
cryoapplications, without reaching the ora 
serrata, leads to regression of the neovascular 
growths. We present here the results of this 
mode of partial cryotherapy performed in the 
premature babies under our care in the last three 
years. 


Patients and methods 

The charts of all premature babies undergoing 
cryotherapy due to ROP stage 3 from January 
1986 to December 1988 were reviewed. All 
babies had a birth weight of less than 1250 g and 
gestational age of less than 28 weeks, except for 
one neonate whose gestational age was 32 weeks 
(Table 1). These 23 infants were found to have 
ROP stage 3 (moderate). The treatment was 
performed in zone I in six infants (12 eyes) and in 
zone II in 17 infants (32 eyes). The cryoablation 
was performed differently from our previous 
treatment protocol, which we applied until 
1986.’ 

The cryotherapy was done with a standard 
retinal probe. One row of contiguous applica- 
tions were applied to the avascular retina, reach- 
ing the anterior edge of the ridge. The rest of the 
anteriorly located avascular retina was left un- 
treated. The end point of each application was 
whitening of the retina. A freezing time of 3 to 4 
seconds was usually needed to produce the 
necessary cryo effect in the retina. Treatment of 


Table I Patients’ clinical data 


Zone Extent of Cryoablation 
of ROP ROP (hours) 
Treated GA BW 


eye (weeks) (g RE LE RE LE RE LE 








] BE 28 690 © iW 102 102 2 R2 
2 BE 26 I I 12 2 R R 
3 BE 25 680 I IR 1212 H2 
4 BE 28 670 I I. 12 12 12 R 
5 BE 26 7001 H 8 8 8 

6 BE 27 750 Hl ID 7 7 7 
7 BE 26 680 I I 12 12 B R 
8 E 26 670 I I 12 12 R R 
9 BE 28 700 N ID 6 6 6 6 
10 BE 26 70u H 6 6 6 6 
il LE 26 870 H (d - 6 - 6 
12 27 9001 I - 6 - 6 
13 BE 26 870 II Il 6 6 6 6 
14 28 701] u - 8 - 8 
15 BE 24 720 I I 12 12 2 2 
16 BE 28 580 Ir H 6 6 6 6 
17 BE 25 0 1 H 6 6 6 6 
18 BE 26 810 If Il 6 6 6 6 
19 LE 32 900 I H - 6 - 6 
20 BE 26 9301 H 6 6 6 6 
21 BE 27 950 II HN 12 1212 R 
22 BE 28 950 Hl H 6 6 6 6 
23 BE 27 1120 1 H 6 6 6 6 





GA=gestational age. BW =birth weight. 


Effect of partial cryoablation on retinopathy of prematurity 


12 «— —— CLOCK HOURS ——+12 





Figure 1 Schematic 
drawing of partial 
cryoablation treatment of 
ROP stage 3, zone 11. 


the entire circumference of the retina required an 
average of approximately 25—30 separate treat- 
ment spots (Fig 1). In most cases no conjunctival 
incision was required except for the very small 
premature babies in whom ROP was located in 
zone I. 

Most of the babies underwent the treatment 
with topical anaesthetic drops (oxybuprocaine 
0:495), while a neonatologist was in attendance. 
Six of the neonates who had vasoproliferative 
disease in zone I (cases 2, 3, 4, 7, 8, 15, Table 1) 
were treated under general anaesthesia. In those 
patients a conjunctival incision 3-4 mm in length 
was made in each quadrant, a cataract cryoprobe 
was inserted, and one row of cryoapplications 
was applied throughout 360? in zone I. Post- 
operatively, 1 drop of atropine 0-596 and dexa- 
methasone 1% were instilled three times a day 
for one week. 

The infants underwent weekly examinations 
in the first month after treatment, followed by 
monthly examinations in the following three 
months, and once every six months thereafter. 
All infants underwent orthoptic evaluation and 
reunoscopy until 1 year of age. 


Results 

In most of the infants the disease was found to be 
symmetrical, and both eyes were treated with 
cryoablation (Table 1). The cryotherapy was 
performed at an average age of 6-12 weeks. In six 
infants with zone I disease the cryoablation was 
performed in both eyes throughout the whole 
retinal circumference (12 clock hours) ( Table 1). 
Thirteen infants with bilateral zone II disease 
received cryotherapy extending from 6 to 12 
clock hours in both eyes (Table 1). Four infants 
with asymmetrical disease had cryoablation per- 
formed in zone II in one eye only, for 6 clock 
hours (Table 1). 

One week after cryoablation the dilatation and 
tortuosity of posterior pole vessels decreased, 
and two to four weeks later the active retinal and 
extraretinal vasoproliferations disappeared in 
the majority of the cases. In three cases with 
zone I disease where the cryoapplication did not 
reach the anterior edge of the ridge we had to add 
a few cryoapplications closer to the ridge, after 
which the regression occurred. The results of the 
two-year follow-up after cryotherapy based on 
fundus examination revealed total regression of 
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the active vasoproliferative disease. Atrophic 
pigmented chorioretinal scars were found 
anterior to the equator in 70% of the babies and 
posterior to the equator in 30%. No child 
developed retinal detachment. 

The results of orthoptic evaluation, refraction, 
and visual acuity testing will be reported in the 
future. 


Discussion 

Animal studies have shown that the developing 
retinal vasculature responds in a biphasic way: 
(a) initial vasoconstriction and vaso-obliteration 
in the presence of raised arterial oxygen levels, 
and (b), on return to room air, by peripheral 
retinal ischaemia with consequent neovascular 
proliferation, possibly due to secretion of a 
vasoproliferative substance by the ischaemic 
reuna. >" Taylor et al* have shown that a 
vasoproliferative factor is released under these 
conditions. In 1984 Kretzer et al" described a 
theory for the induction of ROP according to 
which a high level of oxygen may trigger exten- 
sive gap junction formation between the spindle 
cells of the avascular vanguard retina, located 
close to the rearguard zone. Therefore it may be 


assumed that the development of ROP is 


triggered by a vasoproliferative substance pro- 
duced in the ischaemic vanguard retina, as 
happens in other ischaemic retinopathies." 
The greater the stimulus in the area of the 
ischaemic retina to produce this substance, the 
greater the vasoproliferation, as for example in 
zone I retinopathy or Rush type ROP.” As in 
other ischaemic retinopathies, destruction of the 
ischaemic tissue is believed to reduce the forma- 
tion of this vasoproliferative factor and to arrest 
the vasoproliferative disease." The main 
question confronting us since we started to 
perform cryotherapy in active stage 3 ROP is 
how much avascular retina should be ablated. 
Between 1976 and 1983 we have been cryoablat- 
ing the whole avascular retina, avoiding the ridge 
itself and the neovascular growths, according to a 
protocol which was described by Ben-Sira et 
al.’ Since 1986 we have changed the method of 
cryoablation by which the cryoapplications were 
performed only anterior to the ridge on the 
avascular retina, in one row. The rationale for 
this partial cryotherapy was that the main 
stimulus for neovascularisation is probably 
located in the avascular retina adjacent to the 
ridge, where the metabolic activity of the spindle 
cells is highest and where one can also find 
increased numbers of gap junctions.” This 
method has proved to be successful in conferring 
regression of the neovascular proliferations pos- 
terior to the ridge, in all the above presented 
premature babies. No serious postoperative com- 
plications such as rhegmatogenous retinal detach- 
ment were noted.” 

Therefore we are of the opinion that the 
treatment, to begin with, in a baby with ROP 
stage 3 should be partial cryoablation consisting 
of one or a maximum of two rows of cryoapplica- 
tions in the avascular retina close to the ridge. 
The treatment must be done in a confluent 
pattern close to the ridge, and one must avoid 
gaps between the cryoablation spots (Fig 1). 
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. Ocular manifestations of onchocerciasis in a rain 


Henry S Newland, Albert T White, Bruce M Greene, Robert P Murphy, Hugh R Taylor 


Abstract 

The epidemiology and natural history of 
onchocerciasis and its ocular complications in 
rain forest areas are poorly understood. The 
present study was conducted on a rubber 
plantation-in a hyperendemic area in the rain 
forest of Liberia, West Africa, where 800 
persons were examined. The prevalence of 
infection was 84% overall 29% had intraocular 
microfilariae, and 2-496 were blind in one or 
both eyes. Onchocerciasis was the cause of all 
binocular blindness and one-third of all visual 
impairment. Over half of the visual impairment 
caused by onchocerciasis was due to posterior 
segment diseases. Chorioretinal changes were 
present in 75% of people, and included intra- 
retinal pigment clumping in 52% and retinal 
pigment epithelium atrophy in 3296. Atrophy of 
the retinal pigment epithelium was associated 
with increasing age and severity of infection. 
Intraretinal pigment was strongly associated 
with anterior uveitis. There was a strong 
correlation between uveitis and the inflam- 
matory  chorioretinal sequelae:  retinitis, 
intraretinal pigment, subretinal fibrosis, and 
optic neuropathy. These findings indicate that 
considerable visual impairment associated 
with rain forest onchocerciasis is common and 
is due largely to chorioretinal disease. 


Onchocerciasis is a major public health problem 
in equatorial West Africa.' Furthermore, 
mortality in blind adults is, on average, three to 
four times greater than of people of the same age 
who can see.? Although much has been learned 
about the systemic manifestations of the disease 
and the ocular changes in the anterior segment, 
especially in savanna areas,?! relatively little is 
known about the epidemiology and natural 
history of the ocular complications in rain 
forest areas of West Africa. 

While onchocerciasis has been known to exist 
in Liberia since 1926,° the importance of its 
ocular sequelae was not initially appreciated. A 


small study in 1955* found little evidence for. 
severe ocular disease and reported a prevalence 


of infection of 4096, with 1096 of patients having 
ocular involvement. Another report in 1958 
found a prevalence of infection of 6996, but no 
cases of blindness or obvious lesions due to 
onchocerciasis were found despite slit-lamp 
examination.’ Another study reported that 49% 
of adults infected with Onchocerca voloulus had 
microfilariae in the lateral canthus of the eye, an 
indicator of ocular involvement.’ Subsequent 
studies, however, have indicated that oncho- 
cerciasis is an important blinding disease in 
Liberia. In 1973, Frentzel-Beyme found signifi- 
cant ocular onchocerciasis and a blindness rate of 


1:296 in the Bong Range.’ This was double the 
rate found in areas of Liberia free of oncho- 
cerciasis. In 1978 Connor and coworkers reported 
chorioretinitis in 22% and a blindness prevalence 
of approximately 1% in northern Liberia.” 
Chorioretinitis has:also been reported in a high 
proportion of patients studied in clinical trials in 
Liberia." . 

We undertook a more detailed ocular survey of 
a population in a hyperendemic area of Liberia to 
provide further information on the epidemiology 
and natural history of anterior and posterior 
segment ocular disease in Liberia and on risk 
factors associated with those chorioretinal 
changes. 


Materials and methods 


CENSUS AND SAMPLING 

Employees and their dependants on the Liberian 
Agricultural Company (LAC) Rubber Plantation 
in Grand Bassa County, Liberia, were chosen as 
the study population. À house-by-house census 
of 1997 people in 18 camps was taken, and the 
offer of participation in a clinical trial was made. 
A census card recording name, house, camp, 
age, sex, tribe, and occupation was completed 
for each person aged 12 years or more. Partici- 
pants generally, lived within walking distance of 
the examination clinic, though transport was 
available when needed. 


EXAMINATION PROCEDURE 

Uncorrected and corrected visual acuity was 
tested by illiterate E chart at 6 m. If either acuity 
was «6/12, it was assessed with a pinhole. The 
visual fields were tested with a clear dome Good- 
lite perimeter with fibre optic target. Fields 
were recorded as normal, 40-20^, 20-10^, <10° 
residual field, or absent. 

Before anterior segment examination with a 
Topcon SLSD slit-lamp the patient was 
positioned in the head-down position for at least 
two minutes. Then the number of live micro- 
filariae in the anterior chamber was counted 
(MfAC). 

On the basis of presence and extent of flare 
and cells in the anterior chamber, uveitis 
was graded as absent, mild, moderate, or 
severe. The numbers and locations of live and 
dead microfilariae and punctate opacities in the 
cornea were recorded. Limbitis was diagnosed 
by tbe presence of limbal vessel dilatation, limbal 
oedema, or white globular opacities. The severity 
of limbitis was graded as absent, mild, moderate, 
or severe. Sclerosing keratitis was graded as 
absent, limbal haze, stroma opacified, or 
vascularised in the nasal or temporal meridian, 


164 


with or without confluence inferiorly, or com- 
pletely covering the pupil. Intraocular pressure 
was measured on all patients over 30 years old 
with a Goldmann applanation tonometer. The 
remainder of the anterior segment structures 
were examined by the slit-lamp, and any other 
abnormalities were recorded. 

After pupil dilatation with 1% tropicamide 
and 10% phenylephrine, direct and indirect 
ophthalmoscopy was performed, and fundal 
abnormalities were recorded. Colour photo- 
graphs were taken of the Diabetic Research 
Study fields 1, 2, 3, and 8 (nasal to disc) with a 
Topcon FE fundus camera:” Subsequently the 
photographs were evaluated in a masked fashion 
with patient identity obscured. The chorioretinal 
changes were graded according to the presence 


and extent of retinal pigment epithelium atrophy, `: 


intraretinal pigment clumping, shiny and white 
intraretinal deposits, retinitis, subretinal fibrosis, 
and optic neuropathy (neuritis or atrophy); any 
other abnormalities were also noted. 
, Amedical history was taken, and it included a 
review of the dermatological, cardiovascular, 
nervous; and lymphatic systems. A thorough 
physical examination was also performed with 
particular reference to the general appearance, 
location of nodules, lymphadenopathy, der- 
matological findings, and weight. 

Skin biopsies were taken bilaterally with a 


Holth-type corneoscleral punch from the ` 


scapulae, upper buttocks, aid calves. These 
were individually weighed and placed in a flat- 
bottom microtitre plate well containing 0-1 ml of 
tissue culture medium (Roswell Park Memorial 
Institute: RPMI) with penicillin (100 U/ml) and 
streptomycin (100 ug/mg.) Microfilariae were 
counted after overnight incubation, and the 
density of infection was expressed as number per 
mg of skin (MfS). 


- DATA ANALYSIS 


The analyses included: (1) simple frequency 
distribution for descriptive analysis; (2) Student's 
t test for comparison between means; (3) x? or 
Fisher's exact test for comparison of proportions; 
(4) Pearson's correlation for the computation of 
bivariate correlation; and (5) multiple regression 
for computation of the adjusted correlation 
coefficient. 


Results 


STUDY POPULATION 

A total of 800 persons aged 12 years or more 
voluntarily reported for detailed physical, 
parasitological, and ocular examination. The 
mean camp size was 111, and the mean response 
rate was 4096. The age and sex distribution of 
those who were examined was the same as that 
for the general population, and no obvious 
sources of selection bias were seen (Table 1). 


PREVALENCE AND INTENSITY OF INFECTION 

The overall prevalence of infection was 84:3% 
(Table 2). The prevalence was uniformly high in 
all age groups and was similar for each sex. It was 
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Tdblel Age and sex distribution of census and study 
populations 





Age (Years) Male Female Total 
Census Population 

12-19 280 (24:5%) 253 mee 553 (26-796; 
20-29 337 (29-5) 357 (41-8%) 694 (34-896; 
30-39 281(24-696) 185 (21-694) 466 (23-396; 
40-49 161 Ky 44 (5*1%) 205 (10-296, 
50+ 83 (7-3%) 16 (1-9%) 99 (5-0%) 
Total 1142(100%) 855 (100%) 1997 (100%) 
Study population 

12-19 146 nae 95 (32-9%) 241 (30-196 
20-29 139 (27-296 96 (33-294) 235 bie 
30-39 111 (21 x 70 (24-296) 181 (22-696 
40-49 84 (16-496 20 5 PO 104 (13-0% 
50-- 31(6°1% 8 (2:896 39 (4-994) 
Total 511(100%)  289(100%) 800 (10096) 





Table2 Prevalence and density of infection by age, sex, an 





. 
Number Density Prevalence 
Total tested positives MF/mgskin — (^6) 
Total 776* 654 5:3 84-3 
12-19 229 184 4:0 80-4 
20-29 231 199 511 86-2 
30-39 175 145 5:5 82-9 
40-49 103 92 81 89-3 
504- 38 34 8:8 89-5 
Sex 
Male 449 424 6-5 85-0 
Female 277 230 3:5 83-0 
Tapper 215 192 8:6 89-3 
Housewife 186 161 44 86-6 
Student 221 174 3:9 78:7 
154 127 5-0 82-5 


*Skin snips from 24 ien tients were mislaid. T other occupations 
included factory wor drivers, teachers, and nurses. 


Table3  Proportion with monocular or binocular visual 


impairment by age, sex, and occupation 

Total Number Blind* Low Vision} 

eack group — 793] 19 (2-494) 10 (1-399) 

12-19 241 2 (0 4 (1:796) 

20-29 233 d kis 2 (0 9%) 

30-39 178 1 (0-696) 2(1:19$ 

40+ 141 10 (7: bs 2 (1:4%) 

Sex : 

Males 509 8 (1-696) 7 (14%) 

Females 284 11 (3-9%) 3(1-1%) 

Occupation 

Tapper 215 4(1-996) 3(1-4%) 
ther - 578 15 (2-69) 7 (1-296) 
(Combined) 


* Blind: vision less than 3/60 in one or both eyes. T Low vision: le 
than 6/18 to 3/60 in one or both eyes. TSeven subjects were unab 
to comprehend the visual acuity test. 


significantly higher in those who worked : 
rubber tappers (89-396) than in those with an 
other occupation («:0-02). 

Density of infection increased with age, -— i 
males (6:5 microfilariae/mg) it was almost twic 
that in females (3:5 microfilariae/mg) (Table 2 
Tappers were also the most heavily infecte 
occupational group (8:6 microfilariae/mg) wit 
students having the lowest density (3-9 rhicrc 
filariae/mg). 


BLINDNESS AND VISUAL IMPAIRMENT 

The rates of blindness and visual impairmer 
increased with age, with the highest rate 
occurring in people over 40 (Table 3). Ther 
were fewer blind males (1-696) than blind female 
(3-996). Although there was less blindness amon 
the tappers (1:996) than in other occupation 
(2:696), more (1:496) had low vision than di 
those with other occupations (1-296). 


Ocular manifestations of onchocerciasis in a rain forest area of West Africa 


Table4 Prevalence of monocular and binocular visual impairment by cause among study 
population 








Binocular ( better eve) Monocular 

Blind* Low vision] Blind Low vision 
Cause Number (% ) Number (%) Number (%) Number (%) 
Onchocerciasis 3 (0-4) 1 (0-1) 5 (0-6) 1 (0-1) 
Glaucoma 0 (0-0) 1 (0-1) 2(0-3) 010-0) 
Cataract 0 (0-0) 1 (0-1) 2 (0-3) 1 (0:1) 
Toxoplasmosis 0 (0-0) 0 (0-0) | (0:1) 1 (0:1) 
Trauma - 0 (0-0) 0 (0:0) 4 (0-5) 0 (0-0) 
Amblyopia 0 (0-0) 0 (0*0) 0 (0-0) 2 (0-3) 
Refractive error 0 (0-0) 1 (0:1) 0(0°0) 0 (0-0) 

0 (0-0) 1 (0-1) 2 (0:3) 0 (0*0) 
Total 3(0:4) 5 (0-6) 16 (2-0) 5 (0-6) 





* Blind: vision less than 3/60. t Low vision: less than 6/18 to 3/60. f Other causes include measles, bush 
medicine, and corneal scarring. 


Blindness is the most serious sequel of oncho- 
cerciasis, and the three people who were 
bilaterally blind (vision —3/60 in each eye) all 
had lesions attributable to onchocerciasis ( Table 
4). In addition, there were 16 people who were 
monocularly blind (vision <3/60 in the worst 
eye), and five of these were blind from oncho- 
cerciasis. Seven of those with monocular 
blindness had some visual impairment (vision 
<6/18) in the fellow eye. In four of these the 
visual impairment was due to onchocerciasis 
lesions. Five subjects (0:696) had binocular low 
vision and five (0-696) had monocular low vision. 
Thus 29 subjects had visual impairment in one or 
both eyes. In 9 (31:096) this was attributed to 
onchocerciasis, and of those in whom blindness 
or low vision was due to onchocerciasis it was due 
to anterior segment disease in four (40:096) and 
to posterior segment disease in six (60-096). 


ANTERIOR SEGMENT FINDINGS 

MfAC were present in 191 (23-996). The pre- 
valence of microfilariae in the anterior chamber 
increased with age for both males and females 
(Fig 1). Live and dead microfilariae (MfC) were 
present in 13:696 of the population overall, but, 
except for an apparent increase in elderly women, 
there was less of an increase with age (Fig 2). The 
proportion of those with punctate corneal 
opacities was 19:1% overall, with no clear age or 
sex dependency, but again there was an increase 


Percentage with microfilariae in anterior chamber 


20-29 30-39 
Age 


Figure 1 Proportion and 95% confidence limits of those with 
microfilariae in the anterior chamber. 
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12-19 


20-29 30-39 
Age 
Figure2 Proportion and 95% confidence limits of those with 

microfilariae in the cornea. 


40-49 50+ 


in prevalence in the older women (Fig 3). 
Sclerosing keratitis had an overall prevalence of 
5% and was more common in the older subjects 
(Fig 4). 


POSTERIOR SEGMENT FINDINGS 

Chorioretinal changes were present in 596 
(76:296) of 782 subjects with readable fundus 
photographs (Fig 5-11). The commonest change 
was intraretinal pigment (IRP), which occurred 
in 405 patients (51:896), while retinal pigment 
epithelium atrophy was found in 251 (32-196). 
Less common were white intraretinal deposits in 
168 (21-4%) and shiny intraretinal deposits in 79 
(10-196) of the patients ( Table 5). On univariate 
analysis atrophy of retinal pigment epithelium 
was correlated with age, MfC, punctate corneal 
opacities, total number of nodules, MfS, 
sclerosing keratitis, and being a tapper. Age and 
MÍC remained significantly correlated in multi- 
variate analysis after controlling for other risk 
factors (p<0-05). Subretinal fibrosis and optic 
neuropathy were both associated with increasing 
age. Subretinal fibrosis, optic neuropathy, IRP, 
and retinitis were all associated with uveitis, and 
the correlation persisted for IRP and retinitis 
after multivariate analysis. IRP was also found in 
those with MfAC and a skin rash. Retinitis was 
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Figure 3 Proportion and 95% confidence limus of those with 
punctate opacities in the cornea. 
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Figure 5 
Us fy» and areas of RPE hypertrophy in a 19-year-old male with a mean skin snip count of 
7 Mf/mg. 


Percentage with sclerosing keratitis 


i2-19 20-29 30-39 40-49 50+ 
Age 


Figure 4 Proportion and 95% confidence limits of those with 
sclerosing keratitis. 


associated with prior treatment with diethyl- 
carbamazine and with limbitis. White and shiny 
intraretinal deposits were weakly correlated with 
punctate opacities in the cornea. 

All the people were classified on clinical and 
parasitological findings as to the overall 
likelihood of their actually having onchocerciasis. 
It should be remembered that they lived in an 
endemic area and were highly likely to have been 
exposed, if not infected. Those who had micro- 
filariae in either the skin or the eye were classified 
as having definite onchocerciasis; those without 
skin or ocular microfilariae but who had 
punctate corneal opacities, sclerosing keratitis, 
charactersitic nodules, a history of previous 
treatment, or who had skin lesions consistent 
with onchodermatitis were classified as having 


probable onchocerciasis. People in whom all of 


the above criteria were negative were considered 
not to have onchocerciasis. Subretinal fibrosis 
and optic neuropathy were found only in those 
with definite onchocerciasis; retinitis, limbitis, 
and uveitis were found in those in the definite or 
probable groups (Table 6). Interestingly, atrophy 
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Figure 6 Severe chorioretinitis and intraretinal pigment 
clumping in a 19-year-old male with a mean skin snip count of 
I5 Mfimg. 


of retinal pigment epithelium was common in 
each group but more prevalent in those patients 
with definite or probable onchocerciasis. 

There was no correlation between oncho- 
cerciasis status and either age or sex, though a 
higher proportion of rubber tappers had 
onchocerciasis. 


Discussion 

Onchocerciasis was the main cause of bilateral 
blindness in this population. We found a high 
prevalence of ocular involvement and in par- 
ticular a high prevalence of posterior segment 
changes. The examinations were in part carried 
out as a preliminary screen for clinical trial." ' 
This may have introduced some bias, as it is 
possible that those who considered themselves 
healthy might see litttle purpose in participating. 
Indeed, we ascertained by interview that the 
requisite blood samples and skin biopsies were 
deterrents to participauon for at least some 
people. 

We found a prevalence of infection of 84%. 
This is higher than in a previous study in the area 
in 1975, which reported a prevalence of infection 
of only 63%," but they took fewer skin snips. 
During the past 10 years there have been import- 
ant changes in this area associated with the 
progressive development of the plantation, 





Figure7 A shiny white deposit (arrow). 
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Figure8 Multiple white intraretinal deposits temporal to the 
macula in a 19-year-old male with a mean skin snip count of 
17 Mf/mg. 


which requires the recruitment of new workers, 
many of whom came from other hyperendemic 
areas. 

The density of infection was especially high in 
males and tappers, who were also at higher risk 
of infection than other occupations. The tappers, 
who are mostly male, work among the rubber 
trees near the breeding sites and are more 
exposed to the biting black flies that transmit 
onchocerciasis. Their clothing, often minimal, 
offers little protection from the flies. It is 
interesting that there was not a correspondingly 
high proportion of blind tappers. Almost para- 
doxically, it was the elderly females who had the 
highest rate of blindness. This may be because 
tappers leave the plantation when their vision is 
so badly affected that they are no longer able to 
work. On the other hand the wives or female 
relatives of sighted male employees would remain 
for as long as their husbands worked, and this 
would artificially increase the numbers of visually 
impaired females. 

The prevalence of bilateral blindness was also 
relatively low (0:496) but it was all attributable to 
onchocerciasis. This rate is still twice that of 
most developed countries.” In other studies in 
rain forest areas, Anderson et al reported a 2:0% 
blindness rate from all causes in the Cameroon 
rain forest, three-fourths of which was due to 
onchocerciasis." In Liberia, Frentzel-Beyme 





Advanced retinitis, IRP, RPEA, and otpic 


Figure 9 ind o 
atrophy in a 30-year-old female with a mean skin snip count of 
111 Mfimg. 
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Figure 10 
in a 17-year-old male patient with a mean skin snip count of 6 
Mfimg. 


Area of subretinal fibrosis with overlying pigment 


reported a 1:296 blindness rate among 285 persons 
in a rural area,’ with the majority of blindness 
due to onchocerciasis. From a larger survey he 
later reported a 1:996 prevalence of blindness, 
with one-fourth attributable to onchocerciasis. " 

The presence of microfilariae in the anterior 
chamber (MfAC) is often taken as a measure ol 
ocular disease in onchocerciasis, but the validity 
of this as an indicator is limited by the relative 
difficulty in obtaining reproducible data unless 
the examination technique is standardised.” 
Prevalence figures for MfAC from various studies 
in Liberia show considerable differences for the 
data we report. Connor and coworkers found 
microfilariae in the anterior chamber in about 
41% of their subjects," while Frentzel-Beyme 
reported a prevalence of only 8:796." This lower 
figure is almost certainly due in part to the fact 
that the patients were examined without previous 
positioning with the head down. 

In the present study, as in the Cameroon rain 
forest.” older women had a higher prevalence of 
corneal microfilariae and punctate opacities. 
Perhaps this is because the older women remain 
in the population longer, but hormonal factors 
have also been implicated. Anderson and 
coworkers suggest that a protective role is played 
by hormonal factors in females during their 
reproductive years.” 

The prevalence of sclerosing keratitis was 
higher in our Liberian study (5%) than the 1:6% 





Large area of acute retinitis tn a 14-year-old 
patient with a mean skin snip count oj 9 M//mg 


Figure 11 
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Table5 Univariate and multivariate analysis of fundus abnormalities 





Subretinal Optic _., White Shiny 
RPEA} fibrosis neuropathy IRPZ Retinitis deposits deposits 
oa (8) (8) (405) (34) (168) (79) 
Age kkk kkk rk pa nie = a 
MfC (e ud * = es — ak 
Punctate wk om E = = * * 
opacities 
Noduletotal —** - ont » ES we = 
MÍS * - - - ~ - - 
Sclerosing * - - - - - - 
keratitis 
Occupation ** - - ome = = M 
ta 
Uveiis - whe ink (**) (**) - - 
MfAC - E d * _ 
Skis rash — - - 5 * e * s 
Prior - - - - * - - 
treatment 
Limbitis - T T B * E 





*p=0-09 to 0:05. **p=0°04 to 0-01. ***p«0-01. ( ) Si 
controlling for other risk factors. TRetinal pigment. 
$Numbers in parentheses are numbers of people wi 


t after multivariate analysis, 
ithelium atrophy. TIntraretinsl pigment. 
fundus abnormality in one or both eyes. 


prevalence found in the Cameroon rain forest.? 
Although the early stage of limbal haze was not 
classified as sclerosing keratitis in the Cameroon 
study, when Liberian subjects with limbal haze 
alone were excluded the overall prevalence still 
remained at 4-296. Sclerosing keratitis was often 
seen in a milder form in the Liberian rain forest 
population than in the savanna, and in this 
population of largely able-bodied men it was 
associated with relatively little visual impair- 
ment. It was the cause of bilateral blindness in 
one patient, while secondary glaucoma caused 
blindness in another. 

The advanced chorioretinal abnormalities 
associated with onchocerciasis have been des- 
cribed in detail," but little is known about the 
earlier stages of ocular involvement. A high 
number of vitreoretinal changes were reported in 
a study of 30 Liberian men" who were examined 
in great detail with direct and indirect ophthal- 
moscopy, fundus photography, fluorescein 
angiography, and triple-mirror contact lens 
examination. Even in the present study, with a 
somewhat less detailed examination including 
only indirect ophthalmoscopy and fundus photo- 
graphy, the prevalence of chorioretinal changes 
was high. 

The pathogenesis of the chorioretinal changes 
in onchocerciasis is not clear, and many theories 
have been advanced. In 1935 Bryant suggested 
that the adult worms secrete a systemic toxin 
which affects the fundus and optic nerve.” This 


Table6 Percentage prevalence of fundus abnormalities, 
ocular findings, and demographic characteristics by 
status 


Sao MIC M TEE 





Onchocerciasis status* 
Total ——————— 
number Definite Probable None 
Subretinal fibrosis 8 1% 0 0 
Optic neuropathy 7 1% 0 0 
Retinitis 34 5% 5% 0 
Limbitis/uveitis 20 3% 2% 0 
34% 32% 22% 
White deposits 158 21% 20% 22% 
Shiny deposits 75 996 1896 1096 
IRP 395 5256 52% 53% 
Mean age (years) 28-2 28-7 1 
66 66% 59% 
Rubber tapperst 21% 9% 3% 
7564 641 44 71 





*See text for grounds for classification. ated four people had 
mur ee Z0 Dad eee photographs. Ty! test, 
p= 
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type of process would be consistent with the 
bilateral symmetrical nature of the disease. 
Bryant also suggested that microfilariae invade 
the optic tract producing perivascular infiltration 
and bilateral symptoms. 

In 1945 Ridley concluded from his own, and 
other, observations that dead microfilariae in the 
choroid cause occlusion of the smaller blood 
vessels and atrophy of the retina.” He also 
implicated perivascular infiltration and endo- 
thelial proliferation of the short ciliary vessels in 
the production of a diffuse choroidoretinal 
degeneration. In 1955 Budden echoed Bryant’s 
suggestion that posterior segment damage might 
be due to the effects of toxins released by adult 
worms.” A combined effect of these toxins and 
avitaminosis A ‘was postulated by Rodger,” 
whereas Choyce suggested that onchocercal 
chorioretinitis was only a genetic condition.” 
Neumann and Gunders suggested that the 
chorioretinal lesion was either due to an inflam- 
matory reaction caused by the death of micro- 
filariae in situ in the posterior segment or 
diffusion of toxic products from disintegrating 
microfilariae into the choroid and retina.” Garner 
suggested that the marked retinal and chorio- 
capillaris atrophy was attributable to a preceding 
choroiditis.” 

Although the precise mechanism is unknown, 
the role of systemic immune processes in patho- 
genesis of some of the complications of oncho- 
cerciasis has been established.” An association 
between circulating immune complexes and the 
occurrence of major ocular complications, 
including  chorioretinitis, was reported.” 
Furthermore, circulating antibodies against 
various retinal antigens, including retinal S- 
antigen have been demonstrated in patients with 
retinopathy due to onchocerciasis. ^ 

Donnelly and coworkers have demonstrated 
that chorioretinal changes similar to those in the 
human onchocerciasis occur in a monkey model 
after the vitreal injection of O volvulus micro- 
filariae.* They suggested that the changes could’ 
be directly related to the presence of micro- 
filariae in the retina. Microfilariae were found in 
the retina adjacent to the areas of retinal pigment 
epithelial changes, but with no surrounding 
inflammation. This would point to either a 
purely mechanical effect resulting from the 
passage of microfilariae through the retina or to 
the effect of toxins released by microfilariae. In 
their studies there was massive death of micro- 
filariae and possibly an accumulation of 
microfilarial antigens, producing a change in the 
host immune status. This in turn could be 
followed by severe inflammation causing the 
tissue damage in the retina. Punctate corneal 
opacities, which are acute inflammatory foci 
enveloping dead microfilariae, demonstrate a 
similar chain of events in the anterior segment. 

We conducted a risk factor analysis to gain 
further insight into the pathogenesis of some of 


. the chorioretinal changes. We found a strong 


correlation between both anterior segment 
disease (live and dead microfilariae punctate 
opacities, and sclerosing keratitis) and systemic 
markers of cumulative disease (age, numbers of 
skin microfilariae, occupation, and total number 
of nodules) This suggests that similar 
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mechanisms are likely to cause both atrophy of 
retinal pigment epithelium and the anterior 
segment changes. The significance of the shiny, 
white intraretinal deposits seen in patients with 
onchocerciasis in unclear. These lesions were 
correlated with punctate opacities and may point 
to an inflammatory aetiology. It is possible that 
they represent the retinal equivalent of the 
‘corneal lesions and are small focal areas of 
inflammation surrounding dead or dying micro- 
filariae; it may not be possible to determine their 
exact nature until further PUMODUDION ICM 
material is available. 

The impact. of onchocerciasis in rain forest 
areas in terms of visual impairment has often 
been underestimated, but our results suggest it is 
of considerable importance. Most posterior seg- 
ment changes in onchocerciasis threaten sight 
and may cause irreversible damage. Further 
studies are needed to identify risk factors for 
chorioretinitis in hyperendemic areas and .to 


treat as early as possible so that some visual loss 


may be prevented. 
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Closure of leaking filtering blebs with cyanoacrylate 


tissue adhesive 


Alan H Zalta, Richard H Wieder 


Abstract 

Five leaking filtering blebs, occurring between 
10 months and 21 years after trabeculectomy, 
were closed with cyanoacrylate tissue 
adhesive. Filtering bleb integrity was preserved 
in four cases, so that additional microsurgery 
was avoided. The only problem associated 
with use of tissue adhesive was the develop- 
ment of corneal abrasions in three cases. 
Although it is an accepted treatment for these 
conjunctival fistulas, only nine previous cases 
have been reported to our knowledge. We 
strongly recommend the use of tissue adhesive 
as a presurgical treatment in the management 
of leaking filtering blebs which present as a late 
postoperative complication of glaucoma 


Surgery. 


A leaking filtration bleb is a serious sight- 
threatening complication of glaucoma surgery 
which may lead. to hypotony, a flat anterior 
chamber, cataract, choroidal detachment, 
macular oedema, failure of the filtration bleb, 
and endophthalmitis. This complication is 
routinely managed by pressure patching, medi- 
cations to reduce aqueous flow, suture repair, 
wound revision, bandage soft contact lens, scleral 
shell, collagen shield, and cyanoacrylate tissue 
adhesive. While application of cyanoacrylate 
tissue adhesive is an accepted treatment for the 
condition," there have been only nine case 
reports detailing its effectiveness." To our 
knowledge the five cases which we describe here 
represent the largest series of leaking filtering 
blebs repaired with cyanoacrylate tissue 
adhesive. We also describe the technique of 
tissue adhesive application employed. 


Materials and methods 

These five cases represent all leaking filtering 
blebs managed by one of the authors (AHZ) 
within the last five years which occurred as a 
remote complication of glaucoma surgery. 
The conjunctival bleb leak was identified and 
located on Seidel testing by a dramatic change in 
the colour of applied 2% fluorescein sodium from 
deep orange to light green. The repair was 
performed at the surgeon’s consulting room 
under direct visualisation without the use of 
loupes or a microscope. The patient was placed 
in a recumbent position and the eye was anaes- 
thetised with topically applied proparacaine. A 
lid speculum was inserted to prevent lid closure 
during and after application of the tissue 
adhesive. The patient was instructed to fixate 
with the contralateral eye to optimise ocular 
positioning and to prevent the eyelid from coming 
into contact with the glue. The eye was positioned 


with the wound leak perpendicular to the vertical 
direction of application so as to prevent mis- 
application and run-off of the tissue adhesive to 
other parts of the eye. The conjunctival fistula 
site was dried with a cotton tip applicator or 
Weck-cel sponge just prior to application of the 
tissue adhesive. After securing a 30 gauge needle 
to a tube of Histoacryl Blue (n-butyl-2- 
cyanoacrylate) tissue adhesive, one to three drops 
of tissue adhesive were focally applied to the 
fistula site. After the tissue adhesive crystallised, 
the eye was examined at the slit-lamp to ensure 
proper coverage of the wound leak. 

Then, antibiotic and/or antibiotic-steroid 
ointments were instilled to reduce ocular irrita- 
tion from the glue. In accordance with the needs 
of the particular patient the eye was either 
pressure patched for 24 hours with or without a 
bandage soft contact lens, treated by ointment 
instillation every one hour while the patient was 
awake, or treated with topical antibiotic drops. 
The site of application of the tissue adhesive was 
examined the following day for optimal position- 
ing and for presence of the bleb leak by Seidel 
testing. If the tissue adhesive had become dis- 
lodged or if a bleb leak persisted, tissue adhesive 
was reapplied to the site of leakage. 

In using tissue adhesives for this specific 
purpose we followed some general principles. 
First, the leakage site was identified at the slit- 
lamp with a 2% fluorescein sodium solution. 
Fluorescein sodium strips may further traumatise 
a compromised and tenous conjunctival epithe- 
lium adjacent to the margins of the wound leak 
and should be avoided if possible. Secondly, a 
tiny amount of adhesive was used. Even with a 30 
gauge needle one drop of tissue adhesive is 
sufficient to cover not only the leak site but also 1 
to 2 mm of surrounding tissue if optimally 
applied. Thirdly, the leak site was dried prior to 
application of tissue adhesive. Bubbles were 
occasionally seen within the tissue adhesive 
during crystallisation. These bubbles are 
believed to be due to the tissue adhesive actively 
‘walling off externalised aqueous. Fourthly, 
run-off or extension of tissue adhesive to sur- 


.rounding tissues was minimised. Proper ocular 


positioning and alignment before application of 
the tissue adhesive is critical. Fifth and lastly, a 
lid speculum is necessary to prevent adherence of 
the eyelid to the conjunctiva and to prevent 
blinking while the tissue adhesive is crystallising. 


, Case reports 


CASE I 
A 53-year-old black female with advanced 


primary open-angle glaucoma in the left eye, 
controlled bya trabeculectomy performed in 
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Figure | 
overhanging corneal margin after removal of tissue adhesive. 





Large multicystic glaucoma filtering bleb with healed conjunctival fistula on the 


1971, developed a spontaneous leak of the filter- 
ing bleb in 1985. On initial examination a Seidel- 
positive wound leak was noted through the 
corneal edge of an overhanging, large, mulu- 
cystic, superonasal filtering bleb (Fig 1). The 
intraocular pressure by applanation tonometry 
was 14 mmHg. The anterior chamber was deep 
and quiet. Tissue adhesive was applied to the 
fistula site and the eye was pressure patched over 
Polysporin (polymyxin B-bacitracin) ointment. 
On examination the next day the tissue adhesive 
was in a good position overlving the wound leak, 
and a Seidel test was negative. The eye was 
pressure patched again over polymyxin B- 
bacitracin ointment. On the second day after 
treatment the glue had become dislodged from 
the fistula site into the medial cul-de-sac. The 
site of the wound leak was covered by conjunctiva 
and a Seidel test was negative. The fistula has 
subsequently remained closed. A corneal 
epithelial defect was present adjacent to the 
healed fistula. This iatrogenic abrasion resolved 
after pressure patching for three more days. The 
intraocular pressure was 13 mmHg the day after 
application of the tissue adhesive and has 
remained in the low teens without further 
treatment. 


CASE 2 

A 60-year-old black male with end-stage primary 
open-angle glaucoma in his only eye, the right 
eye, controlled by a trabeculectomy performed 
in October 1987 developed a spontaneous leak in 
the filtering bleb in October 1988. On examin- 
ation the intraocular pressure by applanation 
tonometry was 4 mmHg. A Seidel-positive 
wound leak was noted from a thin walled, 
posterior superotemporal filtering bleb. The 
anterior chamber was deep and quiet. Tissue 
adhesive was applied to the fistula site, but the 
eyc was not pressure patched because of a blind 
fellow eye with no light perception. Tobramycin 
eye drops, one four times a day, were started. 
The next day the tissue adhesive was no longer 
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in place, the intraocular pressure was 6 mmHg, 
and there was a persistent Seidel positive 
wound leak. Tissue adhesive was reapplied and 
the eye was pressure patched over Cortisporin 
polymyxin B-bacitracin-neomycin-hydrocortisone 
oinment. The next day the glue was still in place, 
the intraocular pressure was 9 mmHg, and the 
site of the wound leak was Seidel negative. 
Pressure patching was repeated daily for four 
more days. When the tissue adhesive was 
removed two days later the conjunctiva had 
healed over the wound leak and a Seidel test was 
negative. The conjunctival fistula has sub- 
sequently remained closed. A corneal epithelial 
defect was present where the tissue adhesive had 
extended from the leaking bleb on to the cornea. 
The iatrogenic abrasion resolved after pressure 
patching for two more days. The intraocular 
pressure increased to 19 mmHg three weeks after 
the wound leak had sealed, but has been con- 
trolled in the low teens since that time with the 
addition of timolol eye drops 0:5% twice a day. 


CASE 3 

A 55-year-old black female with end-stage prim- 
ary open-angle glaucoma in the right eye con- 
trolled by a trabeculectomy in 1967 developed a 
leaking filtering bleb in 1988 during treatment 
for haemophilus conjunctivitis. Despite two 
weeks of topical and intravenous antibiotics the 
filtering bleb flattened, opacified, and developed 
a Seidel-positive fistula which did not close with 
several days of pressure patching. 

On initial examination there was a Seidel- 
positive wound leak in a small cystic bleb 
overhanging the superior limbus and an intra- 
ocular pressure of 20 mmHg while the patient 
was using timolol 0:5% twice a day and metha- 
zolamide 50 mg by mouth twice daily. There was 
no infiltrate in or around the filtering bleb and 
the anterior chamber was deep. Topical 
tobramycin twice daily and prednisolone acetate 
1% four times a day were being used. Tissue 
adhesive was applied to the wound leak site, and 
the eye was pressure patched over polymyxin B- 
bacitracin ointment. Over the next three days 
tissue adhesive was reapplied to the leak site 
twice more. By the fifth day the fistula was closed 
and was Seidel-negative. However, the intra- 
ocular pressure increased to the mid-20s mmHg, 
requiring the addition of pilocarpine eye drops 
four times a day. On the eighth day a minute 
wound leak, with a delayed positive Seidel test 
by 3 to 4 seconds, was present on the edge of the 
glue. Tissue adhesive was applied to the new leak 
site, and the eye was pressure patched over 
Corusporin ointment. Two days later the leak 
site remained Seidel-negative, and topical 
medications were reinstituted. Over the next five 
weeks the intraocular pressure slowly increased 
into the mid-30s mmHg despite maximum ocular 
hypotensive therapy. Six weeks after the last 
application of tissue adhesive, the crystallised 
glue was removed from the closed fistula site, 
and a new trabeculectomy with bleb revision was 
performed. The intraocular pressure was 9 to 
10 mmHg when the patient was on no ocular 
hypotensive medication for the six months 
following surgery. 
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CASE 4 

A 77-year-old white female with angle closure 
glaucoma in the right eye controlled by a Scheie 
procedure performed in 1984 developed a wound 
leak in a massive superior thin-walled filtering 
bleb in 1989 during treatment for Haemophilus 
influenzae and Staphylococcus aureus conjunc- 
tivitis. Initial treatment consisted of topical and 
intravenous antibiotics and topical steroids. 
Although the eye responded well to therapy a 
tiny Seidel-positive wound leak developed in the 
filtering bleb on the sixth day in hospital. The 
intraocular pressure by applanation tonometry 
was 3 mmHg, and the anterior chamber was 
shallow but not flat. Tissue adhesive was placed 


` over the fistula site twice during the next three 


days. Because the patient could not tolerate 
pressure patching, topical antibiotic and steroid 
ointments were instilled every hour while she 
was awake. The day after the second application 
of tissue adhesive the filtering bleb was Seidel 
negative. When the tissue adhesive was removed 
four days later, the conjunctiva had successfully 
healed over the wound leak. The conjunctival 
fistula has subsequently remained closed. While 
the patient was using no glaucoma eye drops, 
the intraocular pressure was 5 to 6 mmHg for 
the next two months and 9 to 10 mmHg for 
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the tissue adhesive was in good position and a 
Seidel test was negative. One week later pressure 
patching was discontinued and frequent oint- 
ment instillation was started, dexamethasone- 
hypromellose (Maxidex) alternating with 
erythromycin every hour while the patient was 
awake. The bandage soft contact lens and the 
crystallised tissue adhesive were removed one 
month later. The fistula had closed and there was 
no evidence of a wound leak. However, a 1X1-5 
mm corneal epithelial defect was present adjacent 
to the fistula site. This iatrogenic abrasion 
resolved in two days by continued frequent 
instillation of ointment. Since then, the intra- 
ocular pressure has been 13 to 14 mmHg while 
using only Timoptic. 


Discussion 

To our knowledge these five cases represent the 
largest reported series of leaking filtering blebs 
successfully closed with cyanoacrylate tissue 
adhesive. While it is an accepted treatment 
approach for this condition," only nine cases 
have been previously reported." Other tech- 
niques for managing conjunctival fistulas in 
glaucoma filtering blebs have included conser- 
vative measures such as pressure patching, 


the subsequent three months. medications to decrease aqueous flow, bandage 
soft contact lens, scleral tamponade shell, 
collagen shield, and microsurgical suture repair 
CASE 5 or wound revision." All the surgical options 


A 73-year-old white female with angle closure 
glaucoma in the left eye controlled by a trabe- 
culectomy performed in July 1989 developed a 
spontaneous, recurrent wound leak in a small, 
cystic filtering bleb. The original wound leak, 
which developed in October 1989, closed after 
application of a tissue adhesive and a bandage 
soft contact lens. Two weeks after the tissue 
adhesive was removed in April 1990 a recurrent 
fistula developed in the .superonasal filtering 
bleb and did not close with several days of 
pressure patching. On examination a tiny Seidel- 
positive wound leak was noted in the portion of 
the filtering bleb overhanging the cornea. There 
was no infiltrate in or around the filtering bleb, 
and the anterior chamber was deep and quiet. 
The intraocular pressure by applanation tono- 
metry was 12 mmHg while the patient was using 
timolol eye drops 0-596 twice daily. Tissue 
adhesive was applied to the wound leak site. The 
eye was treated with trimethoprim-polymyxin B 
(Polytrim) twice a day without pressure patching. 
The next day, the tissue adhesive was found 
dislodged into the inferior cul-de-sac, and the 
wound leak was still present. Tissue adhesive 
was reapplied, and the eye was pressure patched 


over a bandage soft contact lens. The next day - 


Tablel Clinical features of cases and results of treatment with tissue adhesive 


require another invasive procedure with the 
operating room microscope and possibly retro- 
bulbar or general anaesthesia. In contrast the 
application of tissue adhesive is easily performed 
under topical anaesthesia in the surgeon's con- 
sulting room without the aid of a microscope. In 
four of our five cases the tissue adhesive not only 
stopped the continuous external flow of aqueous 
humour, allowing the conjunctival defect to 
heal, but also preserved the integrity of the 
filtering bleb. | 

Conjunctival fistulas may develop either 
during glaucoma filtering surgery or as an early 
or late postoperative complication. During the 
operation leakage may result from a conjunctival 
buttonhole or tearing of the conjunctiva caused 
by suture tracks or instrument damage. In the 
early postoperative period leakage has tradition- 
ally been ascribed to inadequate closure of the 


‘conjunctival flap or failure to recognise button- 


holes during surgery. Recently the use of 5- 
fluorouracil in high-risk glaucoma filtering 
surgery has introduced a new means by which 
these leaks may occur.” In the late postoperative 
period a fistula may develop either spontaneously 
or from trauma and tends to occur in large, thin- 
walled blebs.’ Of the nine previously reported 








OP* Post-treatment 
Number of times Pre Post medication or Problems with 

Case Date of bleb leak Aetiology of bleb leak glue applied t surgery tissus 

l 1971 1985 Spontaneous rupture 1 14 13 None Corneal abrasion 
2 1987 1988 Spontaneous rupture 2 4 8 Timolol Corneal abrasion 
3 1967 1988 Bacterial conjunctivitis 4 20 3I Repeat filter None 

4 1984 1989 Bacterial conjunctivitis 2 3 6 one N 

5 1989 1990 Spontaneous rupture 2 12 14 Timolol Corneal abrasion 





Closure of leaking filtering blebs with cyanoacrylate tissue adhesive 


cases treated by tissue adhesives six were of 
wound leaks occurring in the early postoperative 
period after glaucoma filtering procedures. In all 
five of our cases filtering bleb leaks developed as 
a remote complication following trabeculectomy, 
occurring anywhere from 10 months to 21 years 
postoperatively. Two of our patients developed 
filtering bleb leaks as a complication of bacterial 
conjunctivitis, while in the three other patients 
no antecedent cause could be identified. 

On examining the clinical features and results 
of treatment in our five cases (Table 1) we can 
make several interesting observations. First, 
four eyes required more than one application of 
tissue adhesive. It may be necessary to vary the 
technique used after application to prevent the 
tissue adhesive from dislodging and to facilitate 
healing of the bleb leak. As adjuncts, pressure 
patching with or without bandage soft contact 
lenses and frequent ointment instillation were all 
successful in our series. One óf the cases 
previously reported* used tissue adhesive in 
conjunction with a collagen shield to close a 
conjunctival wound leak occurring after trabe- 
culectomy. Secondly, three eyes had normal 
intraocular pressure in the presence of Seidel- 
positive bleb leak. The tendency was for eyes 
with multicystic blebs to have normal intraocular 
pressures, while those with thin, single walled 
blebs were hypotonous. Thirdly, four anterior 
chambers were deep in the presence of a Seidel- 
positive bleb leak. Apparently the breakdown of 
filtering blebs as a late complication does not 
immediately lead to hypotony or a flat chamber 
and may be overlooked on routine follow-up 
unless the eye is examined closely. Even when 
the intraocular pressure is normal and the 
chamber deep, filtering bleb leaks should be 
repaired to prevent endophthalmitis. Slow, low- 
flow leaks in old, well developed filtering blebs 
may be particularly suited for closure with tissue 
adhesive. Fourthly, 
corneal erosions at the site of tissue adhesive 
. application adjacent to the leaking blebs. Corneal 
epithelial defects should be anticipated if the 
tissue adhesive extends on to the corneal surface. 

Cyanoacrylate adhesives have been used in 
experimental and clinical ophthalmic surgery for 
almost 30 years." Tissue adhesives provide a 


valuable, non-surgical adjunct in the manage- . 


three eyes developed ' 
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ment of wound leaks associated with penetrating 
keratoplasty, trauma, corneal thinning disorders, 
and descemetoceles, as well as in glaucoma 
filtering surgery. The liquid adhesive n-butyl-2- 
cyanoacrylate forms a watertight seal with 
contacted tissues. This makes the material 
particularly suitable for certain ophthalmic 
procedures, including repair of corneal perfora- 
tions and conjunctival fistulas. Although not a 
permanent seal, the adhesive maintains an 
environment that permits wound healing. We 
strongly recommend its use as a presurgical 
treatment in the management of leaking filtering 
blebs which occur as remote complications of 


glaucoma surgery. 


This study was su 
Prevent BE 


in part by a grant from Research to 
s New York. 
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HTLV-I infection in human disease 


Retroviral infection has been shown to cause neurological 


disease and leukaemia in man and there has recently been . 


some interest, principally in Japan, on whether retrovirus 
infection might have ocular manifestations in its own right. 
The human T Lymphotropic virus (HTLV-I) is a member of 
the family Retroviridae, which has, as its name suggests, an 
affinity for T cells. Retrovirüses are a single group of diploid 
RNA viruses, which encode synthesis of double-stranded 
DNA from a single.strand of viral RNA (the usual flow of 
genetic information being in the opposite direction). The 
DNA, or provirus, subsequently becomes integrated into the 
host cell genome and serves as a template for viral replication. 

There are four major classes of human retroviruses, but 
only two are linked causally with human disease: the 
oncoviruses, to which HTLV-I and the closely related 
HTLV-I belong, and the lentiviruses, which includes the 
human immunodeficiency viruses HIV-I and II. Although 
HTLV-I and HIV belong to different subgroups, they have a 


number of molecular, biological, and clinical features in . 


common. These include a similar genomic arrangement and 
a tropism for CD4+ T lymphocytes, though the HTLV-I 
receptor has yet to be described. Both viruses are transmitted 
by the same routes, and infection can lead to neurological 
disorders, immunodeficiency, and cancer. HIV, however, 
unlike HTLV-I is not oncogenic in its own right and 
probably exerts its influence by derangement of immune 


surveillance. Although it was established that viruses now - 


known as retroviruses were associated with animal tumours as 
long ago as 1908, when Rous described a sarcoma of 
chickens,” the first human retrovirus was not isolated until 
1978. Robert Gallo and his coworkers isolated the virus from 
a cutaneous T cell lymphoma in a black American patient.? 
This adult T cell leukaemia (ATL) is common among the 
- people of-the south-west islands of Japan.* A second area of 
endemicity was found in 1982 in the Caribbean following the 
discovery of ATL in London patients all of whom were of 
Caribbean origin. HTLV-I is also endemic in parts of Africa.‘ 
Further sporadic cases of ATL have been described in 
Caucasians in England and Italy and most recently from 
Brazil.‘ Evidence from serological and molecular biological 
studies for the association of HTLV-I and ATL is con- 
vincing.' In 1985 an association with tropical spastic para- 
paresis (TSP) was described in Martinique,' and in Japan 
HTLV-I was shown to be associated with a second disease, 
known as HTLV-I associated myelopathy (HAM).° TSP and 
l HAM are now recognised as being the same disease and occur 
in the Caribbean, Africa, and South America as well as Japan 
and the Indian Ocean Islands and among migrants in the UK, 
USA, France, and Canada. 

What then is the natural history of HTLV-I? How is it 
transmitted, and, once acquired, what are the risks for 
developing disease? Seroprevalence studies have shown that 
up to 20% of the inhabitants of south-west Japan and up to 
10% of those of the Caribbean have antibodies to HTVL-I'*"' 
the seroprevalence showing a linear increase with age.’ The 
virus has been shown to be transmitted by three major routes; 
from mother to child,” through sexual intercourse," and by 
blood and blood products. M The risk of perinatal infection is 
about 25%, transmission being mainly via breast milk and 
saliva with very little being transmitted in utero. The rate of 


sexual transmission is about 6% per annum from male to 
female but only 1% from female to male, though this may 
increase in the presence of ulcerative genital disease. 
HTLV-I is highly cell associated and therefore, unlike HIV, 
can be transmitted only by whole blood or blood products but 
not by cell-free products such as plasma. It has been 
estimated that there is approximately a 6096 chance of 


acquiring infection from a contaminated blood transfusion. 


It is interesting to note that both HTLV-I and HTLV-II are 
being found with increasing prevalence among intravenous 
drug abusers in Europe and the USA." The overall life time 
risk of ATL is 1-5% in persons affected before the age of 20." 
Both sexes are equally affected, which is probably a con- 
sequence of infection in childhood. 

Tropical spastic paraparesis was first associated with 
HTLV-I in 1985 in Martinique, when 6896 of patients with 
that condition were found to have antibodies to HTLV-I in 
their peripheral blood." This association has since been 
confirmed and expanded, and there appears to be no doubt 
that HTLV-I infection is the cause of this disease. The 
prevalence of TSP is about 12-28/100 000 of total population 
in endemic areas, which is partly due to the length of survival 
of patients with TSP. Women are three times more likely to 
develop the disease than men, which reflects the greater 
seroprevalence in adult women, infection being acquired 


either in childhood or in adult life. 


The clinical picture of TSP is of a chronic progressive 
paraparesis without remissions starting in adulthood which 
predominantly affects the pyramidal tracts with sphincter 
involvement. Back and radicular pain are common, and the 
upper limbs are relatively spared. The disease has some 
similarity with certain forms of multiple sclerosis (MS), 
which has led to considerable interest in the role of retrovirus 
infection in the pathogenesis of MS. However, TSP in its 
recognised form is clinically, pathologically, and virologi- 
cally different. Antibodies to HTLV-I are found in the serum 
and cerebrospinal fluid. The virus has been identified in 
neurological tissue, and the pathology is of an adhesive 
arachnoiditis and vasculitis." Magnetic resonance imaging 
scans can show similar white matter lesions in the cerebrum, 
pons, and cerebellum to those of MS, but, in contrast to MS, 
involvement of the visual system is usually subclinical. A 
French study? of 167 patients with chronic idiopathic 
myelopathies identified 10 cases with HTLV-I infection. In 
this study eight of these patients were from endemic areas, 
but two had never lived outside France. Although there was 
subclinical optic nerve involvement in four out of the nine 
patients tested, no patient appears to have been symptomatic. 
A link between TSP and West Indian amblyopia” has been 
suggested, but it remains to be established whether dietary 
factors are more likely to be contributary. 

Although HTLV-I is associated with ATL and TSP, most 
patients with HTLV-I infections remain asymptomatic 
throughout their life. Whether a patient develops ATL or 
TSP may depend on genetic susceptibility," 7 and it is rare 
for both conditions to exist in the same patient. HTLV-I 
infection has also been associated with polymyositis in 
Jamaica? and Sjggren's syndrome” as well as a variety of 
visual disorders in' south-west Japan which, apart from 


. Opportunistic retinopathies in patients with ATL, include 
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idiopathic cotton-wool spots, pigmentary retinopathy, and 
granulomatous uveitis.” Five of 34 consecutive patients with 
TSP had a granulomatous anterior uveitis,” and in another 
series four of 38 patients with TSP had an idiopathic 
pigmentary retinopathy.” 

A paper in last month's issue of the B¥O from the same 
authors explores this further and suggests that HTLV-I is 
associated with idiopathic granulomatous anterior uveitis in a 
considerable number of their patients with this condition 
(41% or 18 of 44 patients; two of these had recurrent 
episodes). Although these patients were HTLV-I positive, 
they had no other signs of neurological or haematological 
disease. Potential analogies could be drawn both to multiple 
sclerosis, in which some patients have a very similar type of 
uveitis, and to the high incidence of ocular pathology in 
patients with HIV infection, though this is of a rather 
different nature. It remains to be established in these patients 
whether uveitis is predictive of the development of neuro- 
logical or haematological disease. Also undetermined is 
whether HTLV-I represents a truly causative agent of uveitis 
in these patients and, if so, whether it is a disease of 
significance only in areas of high endemic infection, or 
whether HTLV-I or other retrovirus infections are an 
important factor in ocular disease elsewhere. 

The prevalence of HTLV-I seropositivity in Britain is 
unknown, but a local study in Lambeth showed that there 
was an incidence of 0-37% in patients screened routinely for 
antenatal assessment. Half of these were of West Indian 
origin, a quarter West African, and the remainder unknown. 
This low incidence in the indigenous UK population may 
suggest that HTLV-I infection is itself unlikely to be an 
important association of granulomatous anterior uveitis here. 
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Hyperkalaemia induced by carbonic anhydrase 


inhibitor 
Yasuhisa Wakabayashi 


Abstract 

An 81-year-old man developed hyperkalaemic 
and hyperchloraemic metabolic acidosis fol- 
lowing treatment with a carbonic anhydrase 
inhibitor for his glaucoma. He had mild renal 
failure and selective aldosterone deficiency 
was confirmed. In this case the treatment did 
not lead to hypokalaemia because of the 
limited potassium secretory capacity in the 
renal tubules from selective aldosterone defi- 
ciency; rather, it may have led to hyper- 
kalaemia because metabolic acidosis induced 
by the carbonic anhydrase inhibitor caused 
transcellular movement of potassium. 


Carbonic anhydrase inhibitors (CAIs) are widely 
used in the treatment of glaucoma. Hypo- 
kalaemic and  hyperchloraemic metabolic 
acidosis is one of the common adverse effects, 
particularly observed in elderly patients with 
mild renal impairment or diabetes mellitus.’ 
This is a report on a patient who developed 
hyperkalaemic metabolic acidosis following 
treatment with a CAI. 


Case report 

An 81-year-old man presented with developing 
blurred vision. Glaucoma and cataract were 
diagnosed, and he was first treated with topical 
timolol maleate. The ocular pressure was poorly 
controlled and he was admitted for an operation. 
À carbonic anhydrase inhibitor, dichlor- 
phenamide, was given in the dosage of 25 mg a 
day prior to operation. Five to seven days after 
starting treatment confusion and disorientation 
were noted, associated with hyperkalaemic and 
hyperchloraemic metabolic acidosis. Dichlor- 
phenamide was discontinued and he was referred 
to the renal division. Timolol maleate was not 
discontinued. 

He was known to have mild renal dysfunction, 
but diabetes mellitus was not noted. On 
examination he was fully conscious and well 
orientated. He was mildly dehydrated but other- 
wise appeared normal. The laboratory findings 
are summarised in Table 1. The hyperkalaemic 
metabolic acidosis was corrected after treatment 
with sodium bicarbonate. He then moved to the 
ophthalmic division to undergo right intracap- 
sular cataract extraction and peripheral 
iridectomy. Dichlorphenamide was given again 
in the dosage of 100 mg a day on the day of 
operation. Polyuria, disorientation, and hyper- 


Table 1 Laboratory findings 


Urine pH 555 
ial pH 7°23 
PaCO; kPa 40 
Total protein 78 
Urea nitrogen mmol/l 16°3 
tinine 183 
Sodium mmol/l 133 
Potassium mmol/l 6:4* 
Chloride mmol/l 110 
Bicarbonate mmol/l 12 
Anion gap mmol/l 11 
Phosphorus mmol/l 3:3 
Glucose mmol 4-8 


*The serum potassium concentration was 5-0 mmol/l on 
admission. 


kalaemia developed again after the operation. 
The CAI was discontinued. The symptoms soon 
subsided and the serum potassium concentration 
returned to normal without a use of sodium 
bicarbonate (Fig 1). He underwent an operation 
on the contralateral side without pretreatment 
with a CAI. The postoperative course was un- 
eventful. To investigate the cause of hyper- 
kalaemic and  hyperchloraemic metabolic 
acidosis, the renal response to acid, alkali, and 
furosemide load was examined while he was off 
all medications (Table 2). 


Discussion 

Hypokalaemic and hyperchloraemic metabolic 
acidosis has been commonly observed after treat- 
ment with CAIs.;? The CAI administration 
fesults in an increase in renal tubular flow, which 
is thought to enhance potassium excretion, and 
profound loss of potassium in the urine causes 
hypokalaemia.* In the case reported here, hyper- 
kalaemic rather than hypokalaemic metabolic 
acidosis developed. The results of NH,Cl, 


srr CAI Et 100mg/day 
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Figurel Serum potassium concentration rose following 
administration of the CAT end fal after tha CAT wis 
discontinued. 


i U-BOOs: difference 
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Table2 Renal response to acid, alkali, and furosemide load 


NHI | NaHCO; Furosemide 
provocative loading loading 
test test 

Plasma EOsmunolt 16 25 

Urine pH 48 

PaCO, kPa 4-0 

FEHCO; *6 «10 

U- kPa 3-3 

PAC pmol/l 


FEHCO;-: fractional excretion of bicarbonate 
of partial pressure of carbon dioxide between 


awd blood. 
PAC: plasma aldosterone concentration 
*Furosemide was given in the dose of 1 mg/kg body weight. 


travenously. 
PAC was 119 pmol/l before furosemide loading. 


NaHCO, and furosemide loading tests 
indicated that selective aldosterone deficiency 
was complicated by mild renal failure.’ Thus 
potassium secretory capacity was thought to be 
limited, and the CAI did not cause renal loss of 
potassium in this case. Instead metabolic 
acidosis from bicarbonate loss by the CAI might 
have caused transcellular movement of potas- 
sium, yielding extracellular hyperkalaemia. 

The topical use of timolol maleate might have 
also contributed to the development of hyper- 
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kalaemia by suppressing renin (and aldosterone) 
secretion. But hyperkalaemia was considered to 
be induced chiefly by the CAI, since timolol 
maleate was given throughout the entire clinical 
course and hyperkalaemia was not observed 
unless the CAI was given (Fig 1). 

This is apparently the first report of hyper- 
kalaemic metabolic acidosis induced by a CAI. 
CAIs could cause hyperkalaemia when given to 
patients who have a limited capacity for secreting 
potassium in the renal tubules, as seen in patients 
with renal dysfunction of tubular origin or to 
whom a f adrenergic antagonist is given con- 
comitantly. 
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Endophthalmitis after removal of an encircling band 


C E Hugkulstone, A S Rubasingham 


Abstract 

A case of endophthalmitis following the 
removal of an encircling band is presented. A 
possible route of entry in the absence of scleral 
perforation during the procedure is proposed. 


After retinal detachment surgery, scleral buckles 
may need to be removed because of infection, 
erosion, extrusion, pain,"* or to reduce post- 
operative diplopia? The major complication 
associated with their removal is the risk of 
redetachment, with rates varying between 4%? 
and 3396.! 

We report a case of endophthalmitis following 
the removal of a scleral band. 


Case report 

A 36-year-old man was first seen in June 1988 
with a subtotal retinal detachment in the left eye. 

He underwent an encircling procedure with a 
2 mm silicone band secured at the equator with 
5/0 Dacron sutures, with the sleeve in the 
superotemporal quadrant. Subretinal fluid was 
drained in the superotemporal quadrant as well. 
Postoperatively he was treated with Betnesol-N 
drops (betamethasone and neomycin) for six 
weeks. . 

Following surgery he complained of con- 
tinuous pain in that eye, and he was admitted to 
hospital in March 1990 for release of the strap. 
He received no preoperative antibiotics. 

Under general anaesthesia the conjunctiva was 
incised in three positions close to the strap site, 
and the fibrous capsule was dissected with blunt 
spring scissors. The strap was then divided and 
removed by gentle traction alone. The con- 
junctiva was closed with 6/0 catgut, and 
chloramphenicol ointment was instilled. The 
following day the eye was settling satisfactorily 
and he was discharged home on twice daily 
chloramphenicol ointment. 

Two days later he was readmitted with severe 
pain in the left eye and loss of vision. The visual 
acuity was perception of light. There was slight 
corneal epithelial oedema, a 2 mm hypopyon, 
and no red reflex could be elicited. 

À pars plana vitreous tap was performed under 
local anaesthesia. Direct microscopy revealed a 
few leucocytes and Gram-positive cocci, and 
culture of the specimen grew Staphylococcus 
epidermidis. 

He was treated with intracameral, subcon- 
junctival, topical and systemic gentamicin, and 
systemic prednisolone was started after 48 hours. 
The endophthalmitis responded to treatment, 
and by seven weeks he had regained his pre- 


operative visual acuity of 6/36. The retina has 
remained attached after four months' follow-up. 


Discussion 

At first sight this would appear to be a straight- 
forward case of exogenous endophthalmitis. The 
classical organism was isolated‘ and the onset was 
within 48 to 72 hours following surgery. How- 
ever, the difficulty lies in the route of entry of the 
organism. There was no evidence of perforation 
of the globe during surgery, and no sutures 
were removed. No endogenous source for this 
infection was found. 

It is possible that the site of the previous 
subretinal fluid drainage was disturbed by 
surgery, permitting direct entry of this normally 
commensal organism into the globe. This may 
have been aggravated by the scleral thinning that 
can occur beneath an encircling band,* though 
there was no evidence of obvious scleral erosion 
in our patient. 

Previous reports of the removal of scleral 
buckling elements have naturally concentrated 
on the risks of redetachment.’* However, one 
paper? does record a single case with intraocular 
exudate noted over the surface of the buckle, 
which resolved on removal of the buckle and 
administration of systemic antibiotics and 
steroids (though no vitreous tap was performed). 
There is also a solitary case from another series* 
in which phthisis occurred from ‘unexplained 
chronic intraocular inflammation' following 
removal of a scleral buckle. But there is no 
mention of proved postoperative endophthalmi- 
tis as a possible complication, despite some of 
these explants being removed because of 
infection. This may be because thé majority of 
infected buckles are removed somewhat sooner 
than in our case, so reducing the extent of 
scleral thinning. 

Although a single case report provides only 
weak grounds for any recommendations, the use 
of subconjunctival antibiotics may be prudent 
after the removal of scleral buckles, especially if 
previous drainage of subretinal fluid has been 
performed. ' 
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Bilateral Norrie's disease in identical twins 


K Sukumaran 


Abstract 

A case of Norrie's disease in an identical twins 
is reported. No positive family history was 
obtained. The couple had no other children. 
The older of the twins died at the age of 9 
months of uncertain cause. To the best of my 
knowledge this is the first case of Norrie's 
disease reported in Malaysia. And its occur- 
rence in an identical twins is very rare. 


À pair of male identical Chinese twins, A and B 
aged 3 months, were brought by their parents to 
the Eye Clinic of the University Hospital, Kuala 
Lumpur, Malaysia, with a complaint of bilateral 
white pupil. 

On examination, twin A, the older, had a left 
cloudy cornea of one week's duration. The birth 
weight was 1360 g and the child was born 
prematurely at the seventh month of an uncom- 
plicated pregnancy by a spontaneous vaginal 
delivery in a private hospital near by. Oxygen 
was given for 20 days. Hepatosplenomegaly was 
present; the liver was enlarged 4 cm and the 
spleen 1 cm. | 

. The child was examined under general anaes- 
thesia. There was central stromal opacity of the 
left cornea, and the left fundal view was hazy. 
However, there was a diffuse white growth on 
both the retinae. There were areas of adhesions 
between the iris and the anterior capsule of the 
lens in the left eye. Neovascularisation of the iris 
was also present. The anterior chamber was 
shallow. Similar findings were seen in his right 
eye. The horizontal and vertical corneal 
diameters in both eyes were within normal 
limits. The intraocular pressures of the left and 
right eyes were 21:9 and 21:3 mmHg respec- 
tively by Schiøtz tonometer. A clinical diagnosis 
of bilateral retinoblastoma was made, and his left 
eye was enucleated. Histopathological examina- 
tion did not reveal a tumour but retinal dysplasia. 

Twin B, the younger, had haziness of both 
corneas of one week's duration. The birth weight 
was also 1360 g, and the baby was born about 16 
minutes after the first twin. This child also 
received oxygen for the first 20 days of life. 

The child was examined under general anaes- 
thesia. Both the fundi, though poorly visible 
owing to corneal haziness, showed whitish 
growths in the retinae with poor details. 
Rubeosis iridis was present in both eyes, and the 
anterior chambers in both eyes were shallow. 
The horizontal and vertical diameters in both 
eyes were within normal limits. The intraocular 
pressures of right and left eyes were 21-9 and 
10:9 mmHg respectively by Schiøtz tonometer. 
A clinical diagnosis of bilateral retinoblastoma 
was made, and his right eye was enucleated. 
Histopathological examination revealed retinal 
dysplasia of the right eye. 

The anthropometric chart was similar in both 


infants. The head circumference was 50th per- 
centile, length was less than 3rd percentile, and 
the weight less than 10th percentile. The per- 
centiles on this anthropometric chart were based 
on data from H C Stuart and associates, Harvard 
School of Public Health, Boston. 

The first twin was not so active as the second. 
In view of the bilateral eye involvement of both 
infants, specimens were sent to the Institute of 
Ophthalmology, London, for an expert opinion 
from Professor A Garner. His report was as 
follows. 

Twin A. ‘The retina was completely detached 
and whilst there was much distortion due to 
folding, I think there may also be some true 
dysplastic rosette formation. The subretinal 
space is filled with serohaemorrhagic exudate 
and there is some hyperplasia of the ciliary 
processes. The surface of the detached retina is 
covered in part by a layer of vascularised fibrous 
tissue which is, in turn, adherent to the posterior 
capsule of the lens. One leaf of the iris is pressed 
against the back of the cornea, which is slightly 
oedematous.’ 

Twin B. "The only difference is an absence of 
iris displacement. These histological findings 
occurring in male infants are strongly suggestive 
of the X-linked Norrie's disease in which corneal 
opacities, elongated ciliary processes, retinal 
detachment and dysplasia with haemorrhagic 
sub-retinal exudate are all described.’ 


Discussion 

Atrophia oculi congenita was a type of congenital 
blindness first described by the Danish oph- 
thalmologist, G Norrie,' in 1927 after having 
surveyed the causes of blindness in Denmark. 
The term ‘Norrie’s disease’ was actually pro- 
posed by Warburg for congenital bilateral 
pseudotumour of retina with recessive X-linked 
chromosomal transmission.’ The gene is carried 
by females and the disease affects only males.’ 

The exact pathogenesis of Norrie’s disease is 
not clear. Warburg believed that a genetically 
determined biochemical defect induces an early 
arrest in retinal development, with associated 
malformation of the primary and secondary 
vitreous.’ Neuroectodermal changes also occur 
in the cerebral cortex and auditory nerve.’ 
Clinical and histopathological — similarities 
between Norrie's and Coats's disease have been 
suggested. 

Norrie's disease, which is rare,” has been 
reported in other parts of the world.’ To the best 
of my knowledge this is the first case reported in 
Malaysia, and possibly its occurrence in identical 
twins Is Very rare. 

Though varying degrees of hearing impair- 
ment and mental retardation bave been des- 
cribed, this pair of twins clinically revealed no 
such abnormality at the time of examination. 
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There was no family history of blindness, and 
this was the mother’s first pregnancy. Since this 
disease is not common, a strong diagnosis of 
retinoblastoma was considered and hence the 
enucleation. CT scan was not available in the 
hospital then. The problem of differentiating a 
pseudoglioma from retinoblastoma may be diffi- 
cult in infants and children, and a thorough 
knowledge of the family history is of great value. 
Unfortunately, the parents of ‘this pair of twins 
failed to keep follow-up appointments, but we 
know from them that the elder of the twins died 
at 9 nionths of age of undetermined cause. 
Permission to photograph the twins before and 


Sukumaran 


after enucleation was refused. 
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Pathological changes in levator palpebrae superioris 
muscle treated with botulinum toxin in a case of 


carotico-cavernous fistula 
G G W Adams, P N Dilly 


Abstract 

We describe the case of a patient with carotico- 
cavernous fistula who had botulinum toxin A to 
induce a protective ptosis 4-5 days before 
death. The levator palpebrae superioris muscle 
from both sides and the superior rectus muscle 
from the injected side were obtained for 
examination. The preserved samples were 
stained with haematoxylin and eosin, Martius 
scarlet blue, Glees, S100, dehydrogenase, 
ATPase, and toluidine blue as well as being 
examined by electron microscopy. Inflam- 
mation and oedema were found that were 
probably due to the carotico-cavernous fistula. 
Axonal and some myelin sheath damage were 
also seen. 


Botulinum toxin A (BTXA, has been used 
clinically since 1979 in the USA and since 1982 in 
Britain. It was initially for the treatment of 
strabismus, but later uses have included the 
treatment of blepharospasm and hemifacial 
spasm. More recently it has been used to produce 
a ptosis as an alternative to tarsorrhaphy. The 
toxin is bound to nerve terminals that release 
acetylcholine, where it prevents the release of the 
transmitter and produces a flaccid paralysis of 
muscle. 

Although work has been published on the 
effects of botulinum poisoning on animal muscle, 
we are unaware of any published data on the 
effects on the human extraocular muscles. 


Materials and methods 

The material obtained at necropsy came from a 
45-year-old Caucasian female who had been 
diagnosed as having a carotico-cavernous fistula 


in early 1988 but who refused further investi- 


gations or treatment at that time. In September 
1988 she returned with gross proptosis of the 
right eye and reduced vision. She had noticed 
that the noise in her head was reduced. During 
her admission for investigations she was started 
on high-dose systemic steroids, 60 mg predni- 
solone each day, to reduce orbital swelling and 
proptosis. The proptosis was reduced, but she 
developed exposure keratitis with hypopyon 
ulcer. Intensive treatment with topical antibiotics 
produced some improvement, but in view of her 
continuing proptosis and the consequent corneal 
exposure a central tarsorrhaphy under local 
anaesthetic was performed. On the following day 
an injection of 62:5 pg BT XA in 0:1 normal 
saline was given in the region of the right levator 
palpebrae superioris (LPS) muscle to produce a 


flaccid paralysis of the muscle to help prevent the 


tarsorrhaphy pulling apart. The next four and a 
half days were complicated by an acute duodenal 
ulcer that required surgical repair. She 
succumbed to an acute myocardial infarction. 

Permission to remove the levator muscle from 
both orbits was given by the coroner. At 
necropsy the levator palpebrae superioris muscle 
was taken from both sides and the superior 
rectus muscle on the treated side was also 
removed for examination. 

The specimens were divided longitudinally 
and transversely, and pieces were preserved in 
glutaraldehyde, formol saline, and by freezing. 
Specimens from each muscle were stained with 
haematoxylin and eosin, Martius scarlet blue, 
Glees, $100, dehydrogenase, ATPase at varying 
pHs, and toluidine blue techniques, as well as 
examined with the electron microscope. 


Results 

Haematoxylin and eosin staining for the general 
morphology of the specimens demonstrates the 
LPS from the injected side to have inflammation 
and oedema (Fig 1). The muscle fibres, which 
were of uneven width, were widely separated 
from each other by pale irregular spaces indicative 
or oedema. These changes were not found in the 
control muscle, in which there was no ‘bubbly’ 
oedema; here the fibres were tightly packed and 
of regular width (Fig 2). The blood vessels on the 
injected side were very abnormal and appeared 
thrombosed, with hyaline-like fibrin clot and no 
identifiable red blood cells in many of the vessels. 
There was also perivascular cuffing, particularly 
with lymphocytes, but some plasma cells could 
also be seen (Fig 3). The congestion of the blood 
vessels and their thrombosis can best be explained 
as the result of the carotico-cavernous fistula, 
which at necropsy was found to be completely 
thrombosed. The vessels on the normal side did 
not show any inflammation, and there were 
generally RBCs rather than clot in them. They 
were perhaps slghtly distended, an effect of 
back pressure from the fistula. 

The superior rectus muscle from the injected 
side also showed similar changes to those found 
in its companion LPS (Fig 4). 

Martius scarlet blue is a trichrome stain for 
connective tissue and muscle. In the sections 
from the injected side the muscle cell nuclei were 
centrally placed in contrast to those in sections of 
the control muscle, where they were found in 
their usual position in the periphery (Figs 5, 6). 
This change is usually associated with regenera- 
tion of necrotic muscle. The muscle striations 
were much more broken up in the treated than in 
the untreated muscle. There was also patchy 
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Figure 1 BTXA treated levator to show uneven muscle fibres separated by oedema. (H-E, bar=100 um.) 
Figure2 Normal levator muscle to show tightly packed muscle fibres of even width. Blood vessel a little distended, but with no 


inflammatory cuffing. (H-E, bar= 100 um.) 


Figure 3 BTXA levator muscles to show thrombosed blood vessel full of fibrin clot, with perivascular cuffing. (H-E, 


bar=25 wm. ) 


Figure 4 Superior rectus from botulinum treated side, showing similar changes of uneven muscle fibres separated by oedema. 


(H-E, bar=100 um.) 


Figure S BTXA levator muscle, to show central nucleolation of muscle fibres. (Martius scarlet blue, bar=25 um.) 
Figure 6 Normal levator muscle, to show normal muscle fibres with peripherally placed nuclei. (Martius scarlet blue, 


bar=25 um.) 


staining of muscle fibres, with disrupted 
organisation of sarcomeres. This is most likely to 
be a hypoxic change secondary to the fistula. 

The Glees technique stains nerve fibre axons, 
but not their myelin sheaths. There appeared to 
be considerable damage to the nerves of the LPS 
on the injected side, as shown by the break up of 
the silver of the axons in comparison with the 
staining on the non-injected side (Figs 7, 8). 
There was much damage and very few if any 
staining intact axons. This finding of nerve fibre 
damage in BTXA treated muscle has not been 
reported from animal expeirments. 

$100 stains Schwann cells and so displays 
myelin rather than axons. Some sections of the 
nerves from the botulinum treated levator 
showed little content (Fig 10). The myelin 
sheaths appeared either granular or empty in 
comparison with the normal side (Fig 10). The 
changes in the Schwann cells were not marked 


and were more patchy in distribution than the 
nerve fibre change. 

Dehydrogenase reductase is an indicator of 
mitochondrial distribution and activity. As type 
] muscle has larger numbers of mitochondria 
than other types of muscle, it can help to differen- 
tiate different muscle fibre types. This stain was 
thought to show a normal appearance in both the 
treated (Fig 11) and the control muscle (Fig 12). 

The ATPase reaction with preincubation at 
different pHs disrupts the normal mvofibrillary 
network of the muscle and allows estimation of 
the fibre types 2A, 2B, and 2C, while the type | 
fibres stain weakly with this method. There was 
some change in the sample preincubated at pH 
4:3 but no difference in the others. This find is 
consistent with a hypoxic effect ( Figs 13, 14). 

Toluidine blue was used as the stain to prepare 
tissue prior to electron microscopy. Some sec- 
tions showed a snake-like pattern of fibril bundles 


2 y " , r , : " 
Pathological changes in levator palpebrae superioris muscle treated with botulinum toxin in a case of caroitco-cavernous fistula 





Figure7 BTXA levator muscle, to show broken up axonal staining, (Glee stain, bar— 100 um.) 

Figure 8 Normal levator muscle, to show normal axonal staining. (Glee stain, bar— 100 um.) 

Figure 9 BTXA levator muscle, to show reduced Schwann cell staining. (S100 stain, bar= 100 um. 

Figure 10 Normal levator muscle, to show normal myelin staining of Schwann cells. (S 100 stain, bar= 100 um. 
Figure 11 BTXA levator muscle. (Dehydrogenase, bar— 100 um. ) 

Figure 12 Normal levator muscle. (Dehydrogenase, bar— 100 um. ) 


on the injected side, with muscle fibres coming 
away from the sarcolemma (Figs 15, 16). 

Electron microscopy shows PM change in the 
mitochondria. There was blurring of the Z lines 
in muscle on the BTXA side which may equate 
with the 'streaming' of Z lines in mouse work 
(Figs 17, 18).' 


Discussion 

A carotico-cavernous fistula leads to reduced 
arterial pressure in the ophthalmic artery and 
increased pressure in the orbital veins. This 
reduces the A-V pressure gradient, causing 
tissue hypoxia from the lowered ocular pressure.’ 
Previous pathological examination of extraocular 
muscle from cases of carotico-cavernous fistula 
has shown infiltration with chronic inflammatory 
cells but no evidence of ischaemic necrosis.' 4-5 
days is sufficient time for BTXA to produce a 
protective ptosis. Obviously with a central 
tarsorrhaphy in situ this could not be proved, 
but the lids did appear to be laxer, suggesting 
that the toxin had worked. 


The action of BTXA is said to be confined to 
the presynaptic terminals of the peripheral 
nervous system that release acetylcholine, with 
no destruction of the motor end terminals.’ 
Previous observations on animal material have 
not shown nerve fibre damage similar to what we 
found, and only minimal muscle damage. 
Spencer and McNeer* have reported hypertrophy 
in the orbital fast muscles and reduced vascular- 
ity 14 days after botulinum injection. These 
fibres later faded before returning to normal. 
There was little change in other fibre types. In 
contrast our results showed more generalised 
muscle changes, with inflammatory vascular 
changes, which are more likely to be due to the 
tissue hypoxia from the fistula. Duchen' has 
noted that slow fibres are affected earlier and 
recover more quickly after botulinum injection. 
We know that recovery does take place in man 
and experimental animals, and these differences 
may simply illustrate different times along the 
natural recovery pathway. 

The apparent damage to the myelinated nerve 
fibre axons has not been reported by other 
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Figure 13 BTXA levator muscle, showing reduced staining of muscle fibres. (ATPase with preincubation at pH 4-3, 


Figure 14 Normal levator muscle. (ATPase with preincubation at pH 4:3, bar=100 Lum. ) 


Figure 15 BTXA levator muscle, to show snake-like pattern w 


(Toluidine blue, bar=25 um.) 


ith the muscle fibres coming away from the sarcolemma. 


Figure 16 Normal levator muscle. ( Toluidine blue, bar=25 um.) 
Figure 17 BTXA levator muscle. (Electron microscopy, bar= 5 um.) 
Figure 18 Normal levator muscle. (Electron microscopy, bar=2 um.) 


workers. It is possible that this contrast with our 
observations is due to transient changes that are 
followed by a full morphological recovery. Our 
case is complicated by the dual pathology of a 
carotico-cavernous fistula and botulinum injec- 
tions. Little has been reported on the effects of 
carotico-cavernous fistula on the extraocular 
muscle, though they are known to cause anoxic 
damage. Thus some of our observations may be 
due to ischaemic pressure necrosis from throm- 
bosis and not just BTXA poisoning. 

The authors are grateful to Dr S Dilly and Ms C Cope for expert 
technical assistance, and to Professor L Duchen, Dr A McCartnev, 


and Dr P Wilkins for helpful comments on the pathological 
specimens. 
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Bilateral homonymous visual field defects as initial 
manifestation of multiple sclerosis 


Bernardo Sanchez-Dalmau, Francisco J Gofii, Mercé Guarro, Carles Roig, 


Francesc Duch-Bordas 
Abstract 
Symptomatic suprageniculate lesions in 


multiple sclerosis expressed as a visual field 
defect are infrequent. The present case 
developed a bilateral homonymous defect as 
the initial and unique symptom of the disease. 
It was confirmed by nuclear magnetic 
resonance imaging, which disclosed extensive 
demyelinating areas in both optic nerve radia- 
tions. The mode of onset, perimetric findings, 
and unusual presentation of this condition are 
briefly discussed. 


Symptomatic retrochiasmal disease of the visual 
pathways in multiple sclerosis (MS) is unusual. 
An incidence of 1:3-3:596 of homonymous 
defects has been reported in several series.'* 
However, much higher frequencies of retro- 
chiasmal lesions have been found in neuroradio- 
logical examinations’ and necropsies** without 
associated clinical manifestations. To our know- 
ledge only one case of clinical simultaneous 
bilateral retrochiasmal involvement, expressed 
as a bilateral homonymous hemianopic defect, 
has been reported.’ This case was not studied by 
CT or nuclear magnetic resonance imaging 
(NMR). 

We reporta case that developed a symptomatic 
simultaneous bilateral homonymous defect as 
the initial and unique manifestation, examined 
by CT, NMR, and computerised static 
perimetry. 


Case report 

A 24-year-old woman was admitted to our 
hospital in July 1989. A fortnight before that she 
had been seen because of blurred vision. Her 
visual acuity was 1-0 (6/6) in each eye. The 
pupillary reactions, ocular motility, and findings 
on funduscopic examination were all normal in 
both eyes. Systemic and neurological examina- 
tions also gave normal results. Screening com- 
puterised perimetry (Short test program, 
Octopus 500 EZ) showed a congruous left 
superior quadrantanopic defect and a less 
delimited depression in the right inferior quad- 
rants, deeper for the left eye. A week later she 
experienced paraesthesiae in her right upper 
limb. 

On admission to hospital the neurological 
examination showed isocoria, slightly decreased 
pupillary reactions without evidence of afferent 
pupillary defect, and a.symmetrical horizontal 
gaze nystagmus. Funduscopic examination was 
normal in both eyes. No other neurological 


symptoms were found. Screening perimetry dis- 
closed a similar visual field loss iai to that 


seen on the first occasion (Fig 1). The results of 
biochemical, haematological, inmunological, 
and serological blood tests were all normal. A 
lumbar puncture yielded clear colourless cerebro- 
spinal fluid (CSF). The fluid contained neither 
red nor white cells; glucose and protein values 
were within the normal range; immunoglobulin 
levels were normal, but an IgG X homogeneous 
component was detected. Microbiological and 
serological studies of the CSF gave negative 
results. A chest x ray was normal. 

A CT scan of the brain performed without 
contrast material revealed hypodense, poorly 
defined lesions. The NMR disclosed extensive 
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Figure | Computerised static perimetry (Short test program, 

Octopus 500 EZ) af right eye (top) and left eye (bottom), 
congruous left superior defects 

less delimited detini thresholds in the right inferior 

quadrants. The remaining quadrants are only relatively 

.spared, PAPE deep disease of the suprageniculate visual 
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Figures2 A, B Axial T2- 
weighted magnetic resonance 
imaging of the optic 
radiations at different levels 
showing left and right 
extensive plaques on mittal 
examination on July 1989. 


Figure 3 A six months 
computerised perimetry (G1 
program, Octopus 500 EZ) 
of right eye (top) and left eve 
(bottom), showing 
significant improvement of 
thresholds in both eves, on the 
table of difference values. 
The grey-scale tables still 
depict localised scotomas on 
the border of the central 
fields. 
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Figure 2A 


bilateral frontal, occipitoparietal, and occipito- 
temporal areas of decreased density (Fig 2). 
Pattern visually evoked potentials (VEPs) 
showed abnormally increased latencies of the 
major positive wave (P-100) in both eyes. In 
hospital the patient had an attack of paresis of the 
right upper limb with pyramidal symptoms and 
bilateral impairment of deep sensibility with left 
predominance, associated with behaviour dis- 
orders and psychomotor agitation. 

A diagnosis of probable MS according to the 
classification of McAlpine’ was made and treat- 
ment with methylprednisolone was started, with 
clinical and neurological improvement. The 
patient was discharged a few days later. After 
three months, when she was seen in the clinic, a 
new threshold perimetry performed with the Gl 
program showed a change of visual field loss 
pattern. Visual field indices were abnormal and a 

. deep depression still remained. Six months after 
admission to hospital another perimetry showed 
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Figure 2B 


some improvement but still with abnormal 
indices (Fig 3). At that time another NMR 
revealed a marked reducuon of white matter 
lesions (Fig 4). 


Discussion 

The onset of MS as homonymous hemianopia 
due to a suprageniculate lesion of the visual 
pathways is extremely rare. Beck et al” reported 
two cases, one of them without associated neuro- 
logical symptoms at the onset. Even rarer is the 
condition of simultaneous bilaterality. Hawkins 
and Behrens! reported the first case of a simul- 
taneous bilateral homonymous hemianopia but 
late in the course of the disease. Our patient 
developed a bilateral visual field defect as the 
initial and unique manifestation, well charac- 
terised by computerised perimetry. It showed a 
congruous left superior quadrantanopic defect 
which seemed probably correlated with the right 
occipital lesion seen in the NMR. The right 
inferior quadrantanopic depression was less 
definite, but it was probably produced by a left 
parieto-occipital plaque. The 10 central degrees 
of the visual fields were relatively spared (they 
were mainly seen at the three months perimetry) 
in accordance with the good visual acuity. In fact 
suprageniculate lesions produce a deeper defect 
in the midperiphery than in the central visual 
field." This case showed a correlation between 
visual and neuroradiological findings, since 
improvement on perimetric examination con- 
curred with a marked reduction of plaques in the 
NMR at the six months appointment. 

It is difficult to say why symptomatic supra- 
geniculate lesions are so unusual in MS. The 
majority of lesions appearing as arcs of temporo- 
occipital white matter are clinically silent, as 
reported by Jacobs et al.* On the other hand, 
many MS patients with no history of visual 


Bilateral homonymous visual field defects as initial manifestation of multiple sclerosis 


Figures¢ A,B Axial T2- 
weighted magnetic resonance 
imaging at different levels on 
the six months examination 
showing marked reduction of 
bilateral white matter 
lesions. 





Figure 4A 


symptoms have abnormal visual fields." Most 
of these abnormalities are probably related to 
subclinical optic neuritis, but some might be 
produced by lesions elsewhere than in the optic 
nerves, including the optic radiations. Thus 
suprageniculate lesions are likely to be expressed 
as a subclinical manifestation rather than a 
symptomatic visual disturbance, as Hawkins and 


Behrens discussed.’ The high sensitivity of 


threshold static perimetry should be a valuable 
aid in the better characterisation of these 
conditions. 
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Recurrent corneal oedema following late migration of 


intraocular glass 
I Saar, J Raniel, E Neumann 


Abstract 

This is a report of very late complications 
following intraocular penetration of numerous 
fragments of glass as a result of a test tube 
explosion. Fifteen years after the initial injury 
glass splinters began to migrate from the 
vitreous into the anterior chamber, causing 
acute episodes of corneal oedema. Four such 
episodes occurred over the past nine years, the 
corneal oedema each time disappearing within 
a few days following surgical extraction of the 
glass splinters. The literature on intraocular 
glass and its movement within the eye is 
reviewed. 


Penetration of glass splinters into the eyeball is 
much rarer than the penetration of metallic 
foreign bodies.’ In about 4-7% of eye injuries 
there is involvement of glass," with a similar 
percentage found in children.’ According to 


‘Rathmann and Aerztl’ only one of 62 eye 


injuries by glass resulted in perforation, with 
glass retained within the eye. Unless it is photo- 
chromic glass is inert and does not cause any 
chemical reaction.? Damage is due either to the 
original impact of the injury or to late secondary 
movement of the glass within the eye causing 
mechanical tissue damage. 

There are few reports describing late 
spontaneous movement of intraocular glass frag- 


ments. The present report describes recurrent - 


migration of glass splinters from the vitreous 
cavity into the anterior chamber, which started 
15 years after the initial injury and continued 
intermittently over nine more years. 


Case report 

A 16-year-old school boy was admitted to our 
department on February 1965 because of bilat- 
eral perforating eye injuries caused by a chemical 
explosion of a glass test tube. Numerous glass 
splinters covered his face and chest. In both eyes 
the cornea was studded with splinters, which 
were also seen within the lens. An intummescent 
cataract developed in the left eye and was 
removed. This eye regained full visual acuity 
(6/6). 

In the right eye the lens absorbed spon- 
taneously, and only needling of the posterior 
capsule was eventually required. Because of 
pigmentary changes in the macula, vision in this 
eye remained at 6/20. Four years after the initial 
injury no posterior vitreous detachment could be 
seen, but a localised flat retinal detachment was 
diagnosed in the upper nasal quadrant. Numer- 
ous immobile glass splinters could be seen within 
the vitreous of the eye, and these did not cause 
any disturbance for about 15 years. However, 


during all this time glass splinters were extruded 
from both corneae, with small corneal erosions 
and short episodes of tearing and pain. 

In 1980 there was the first episode of severe 
corneal oedema in the right eye. Gonioscopy 
revealed two glass fragments, 2-3 mm in’ 
diameter, within the lower part of the angle. 
When the patient was prone these fragments 
were seen to lie free on the corneal endothelium. 
Both fragments were surgically removed through 
a limbal incision, and thereafter up to December 
1988 the patient underwent three more similar 
operations with removal of glass from the anterior 
chamber angle, always because of recurrence of 
moderate to severe corneal oedema. After each of 
the four operations the oedema disappeared 
completely within two to five days. 

When last seen in June 1989, the right eye was 
quiet and the cornea was clear, ‘with minute glass 
splinters within the stroma. The anterior 
chamber was deep. The pupil was slightly 
irregular but reacted normally. There was 
aphakia with a large central opening in the 
posterior capsule. The vitreous, which showed 
advanced syneresis, contained numerous glass 
splinters distributed both anteriorly and posteri- 
orly within it. The flat retinal detachment in the 
upper nasal quadrant remained unchanged. The 
disc was normal, and there were old pigmentary 
changes in the macular area. Vision remained 
6/20 with aphakic correction. 

In the left eye no further changes have 
occurred, and vision remained 6/7 with aphakic 
correction. 


Discussion 

Cases in which glass splinters penetrate the eye 
are relatively rare owing to the low weight of 
glass. In most cases glass penetrates the eyeball 
as a result of an explosion, in which the high 
kinetic energy compensates for the low weight. 
More rarely penetration is due to broken spectacle 
lenses, window panes, etc. 

Cutko (quoted by Milkowski’) collected 100 
cases with retained intraocular glass fragments 
which were seen between 1942 and 1960. In the 
majority, 73 eyes, the localisation was within the 
anterior chamber; in the remaining cases the 
fragments were described within the lens, ciliary 
body, vitreous, retina, and choroid. 

Unlike other intraocular foreign bodies, glass 
tends to be localised within the anterior segment 
of the eye. Fragments in the posterior segment 
are relatively immobile and usually less injurious. 
Cohen* described a glass fragment stuck in the 
retina, remaining asymptomatic over a period of 
28 years. Santoni! described a fragment of glass 
near the disc remaining asymptomatic over a 
period of 11 years; while another fragment from 
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the same injury caused episodes of bullous 
keratitis for three yéars until it was discovered 
and removed from the anterior segment. Glass 
fragments may remain for years within the lens 
and cause only minimal local cataract.* 

There are rare reports of late migration of glass 
fragments from the posterior to the anterior 
segment of the eye. Lóhlein$ described migration 
from the ora serrata causing traumatic cataract 
five years after the original injury, when the glass 
eventually found its way into the anterior 
chamber. Cutko (quoted by Milkowsk? des- 
cribed migration of a fragment from the posterior 
chamber into the anterior chamber, which 
occurred six weeks after the injury. Cauer’ 
described a fragment which was stuck between 
the sclera and ciliary body remaining asympto- 
matic for.23 years and was then found’ in the 
anterior chamber. 

Migration of intraocular glass is always from 
the back forwards and, in 8596 of the cases, also 
downwards.’ The last direction of movement is 
-easily understood, since glass is heavier than 
aqueous. Ít is more difficult to explain the 
forward movement, and various factors need be 
considered. Simple dislocation of glass within 
the eye could be triggered or influenced by 
repeated trauma, sporting activities, or head and 
eye movernents. The overall forward movement 
is probably influenced by intraocular flow of the 
aqueous. When splinters are retained within the 
lens they may fall into the anterior chamber as a 
result of a slow process of spontaneous absorption 
of the lens. 

In cases of aphakia, especially after intra- 
capsular cataract extraction, splinters can more 
easily move from the posterior to the anterior 
segment. In the present case there were large 
openings in the posterior capsule that allowed 
such movement already within the first year 
following the injury. The fact that glass splinters 
started to appear in the anterior chamber and 
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caused corneal oedema 15 years after the initial 
injury is probably due to the slow and progressive 
liquefacation of the vitreous over this period of 
time. 

The tendency to vitreous liquefaction increases 
with age and probably occurs sooner and more 
often following trauma that involves the pos- 
terior segment of the eye. In the present case the 
initial injury occurred at the age of 16, and 
vitreous liquefaction was sufficiently advanced 
to allow migration of glass from it into the 
anterior chamber at the age of 31. So far no late 
injury has occurred within the posterior segment 
from the free movement of glass within the 
vitreous. The late, localised, flat retinal detach- 
ment in the right eye appeared relatively early, 
did not progress over the years, and no retinal 
tear could be found. Probably it resulted from 
vitreous traction following the original injury. At 
the time of the initial injury, in 1965, as well as 
four years later when the localised detachment 
was diagnosed, vitrectomy did not exist. Later 
on it was considered when fragments of glass 
migrated into the anterior chamber, causing 
corneal oedema. However, in view of the very 
large number of glass splintets within the vitreous 
this procedure seemed to be risky, especially in 
the presence of a localised retinal detachment 
that has not et over a long time: 


1 Santoni A, Sulle consegueneze della ri one die frammenti di 
vetro nell'interno dell'occhio. Boll Oculis 1958; 37: 81-8. 

2 Milkowski S. A rare case of spontaneous shifting of intra-ocular 
mo body 21 years after trauma. Wiad Lek 1978; 31: 


065-9. 
3 Rathmann GZ, Aerztl Z. Studies on the causes of eye injuries 
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‘ Fortbild 1962; 56: 1008~14. 
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kularen (Ku Eisen, Glas) in 
Auge. Mei sip ves Augenbciltd 1931; 119: 11321. 

Augeninnern wandernder Glassplitter. 

bl Augenheikd 1941; 106: 91-4. 


190 


Neuro-ophthalmology 
Unit, Departments of 
Neurologic Surgery, 
Neurology, and 
Ophthalmology, 
University of California 
School of Medicine, San 
Francisco, CA 94143 

W V Good 

M S Edwards 

W F Hovt 


Department of 
Ophthalmology, 
University of Arkansas 
for Medical Sciences, 
Little Rock, Arkansas, 
USA 

M C Brodsky 
Correspondence to: 
William V Good, MD, 400 
Parnassus Avenue, A-704 San 
Francisco, CA 94143, USA 


Accepted for publicauon 
6 September 1990 


Figure | 
areas of presumed glial proliferation on inner surface of retina. 
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Bilateral retinal hamartomas in neurofibromatosis 


type 2 


William V Good, Michael C Brodsky, Michael S Edwards, William F Hoyt 


Abstract 

We report a case of bilateral retinal hamar- 
tomas in a child with neurofibromatosis type 2. 
This unique case demonstrates that a diversity 
of retinal changes can occur in this disease. 


Neurofibromatosis (NF) consists of at least two 
genetically and clinically distinct types, NF-1 
(von Recklinghausen’s type) and NF-2 (acoustic 
neuroma type).' Gene defects on chromosome 17 
are responsible for NF-1. A loss of genes on 
chromosome 22 causes NF-2. 

Cotlier reported a combined pigment 
epithelial and retinal hamartoma (CPERH) in a 
patient who, in retrospect, had NF-2.° Landau 





Above: Right eye, lesion involving optic nerve head and macula. Below: Left eve, 


et al reported the possible association of the 
CPERH with NF-2 in another patient.’ We 
report another case of bilateral hamartomas in a 
patient with NF-2. 


Case report 
A 7-year-old boy was admitted to the University 
of California San Francisco Neurosurgery Ser- 
vice for evaluation of hemiatrophy and fascicula- 
tion of the right side of the tongue. He had one 
café-au-lait spot and diminished hearing on the 
right. His mother, grandmother, and two aunts 
were afflicted with neurofibromatosis and 
bilateral acoustic neuromas. A CT scan showed a 
partially calcified mass in the right cerebello- 
pontine angle. At surgery a large meningioma of 
the cerebellopontine angle was subtotally 
resected. Histologically it was found to be malig- 
nant. Neurofibromas of cranial nerves 11 and 12 
and a second meningioma extending through the 
hypoglossal canal were also noted. 

Exotropia had been surgically corrected at age 
2. Visual acuity was 20/800 in the right eve and 
20/20 in the left. Right esotropia was present, 
with ductions full. In the right fundus (Fig 1) 
thre was a lesion involving the opuc nerve head 
and macula. The lesion was bordered by a rim of 
subretinal fibrosis with a diaphanous glial mem- 
brane in its centre. Retinal vessels were pulled 
towards the lesion. The left retina contained 
multiple 1/4 to 1/2 disc diameter areas of 
presumed glial proliferation on the inner surface 
of the retina. These lesions were located infero- 
temporally and obscured underlying retinal 
vessels in some areas. They caused a distorted 
light reflex from the inner surface of the retina. 


Discussion 

Our patient had multiple cranial nerve tumours 
and meningiomas, and a family history of 
bilateral acoustic neuromas. He was afflicted 
with the genetic defect that causes NF-2. The 
CPERH lesions in NF-2 patients reported by 
Cotlier and by Landau et al^ are similar. Our 
case is quite different and exemplifies a diversity 
of retinal changes that can be found in NF-2. 


| National Institute Health Consensus Development Conference 
Statement of Neurofibromatosis. Arch Neurol 1988; 45: 
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hamartoma in neurofibromatosis 2. Arch Ophthalmol 1990; 
108: 328-9 
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Axial length measurement discrepancies in 
asteroid hyalosis 


SIR, — Axial length (AL) measurement is the 
most important factor affecting intraocular lens 
(IOL) power calculations. A difference of 
1 mm in axial length will affect the postopera- 
tive refraction by approximately 2:5 dioptres. 
The ophthalmologist should therefore be aware 
of factors which will yield spurious measure- 
ments. These factors include posterior pole 
colobomas, posterior vitreous detachments, 
macular oedema, and others.' Asteroid hyalosis 
(AH) is generally not expected to affect AL 
measurements. À review of the literature pro- 
vided only one case report of falsely decreased 
AL measurement secondary to AH necessitat- 
ing a second IOL implantation.’ 

Asteroid hyalosis is an uncommon condition 
occurring most frequently in elderly individ- 
uals in the 7th and 8th decades. It appears as a 
myriad of tiny spherules containing calcium 
and phospholipids suspended throughout the 
vitreous. It is usually unilateral, has no sex 
predilection, and has not been definitively 
associated with systemic or ocular disease.’ 

We present a case in which asteroid hyalosis 
in a cataractous eye falsely lowered the axial 
length measurement, yielding an incorrect 
IOL power calculation. Implantation of this 
lens would have resulted in a significant refrac- 
tive error, We studied the axial length measure- 
ments in five additional cases with asteroid 
hyalosis to compare measurements with pre- 
dicted estimates. 

A 52-year-old black diabetic female had been 
followed up by her retinal specialist for macular 
oedema OS. Examination of the left eye was 
remarkable for a visual acuity of 20/400 with a 
~1-00 sphere, a moderate nuclear sclerotic 
cataract, severe macular oedema, and asteroid 
hyalosis. The right eye had a posterior chamber 
IOL and was emmetropic, with a visual acuity 
of 20/25. Asteroid hyalosis was present OD, 
but ophthalmoscopic examination gave other- 
wise normal results. 

An A scan was performed with the Cooper 
ABX 1000 and yielded AL measurements of 
22:00 mm OD and 22:10 mm OS. The 
measurements were reproducible and resulted 
in an IOL power calculation of +24 D (SRK II 
regression formula) for both eyes. Since the 
average AL is 23:5 mm, these readings would 
be consistent with a hyperopia of 4 dioptres. 
However, the patient's elicited refractive his- 
tory, current visual acuity, and results on 
ophthalmic examination were not consistent 
with such a degree of hyperopia. In addition, 
the pseudophakic eye had received a 20-50 
dioptres IOL (not 24-0 D) and had achieved 
emmetropia. We concluded that the AL 
measurement in both eyes was spuriously 
decreased secondarily to AH. Based on our 
clinical impression a +21:50 IOL was 
implanted OS instead of the calculated + 24-0, 
with a resultant postoperative refraction of 
plano. 

Our case report describes artefactual lower- 
ing of the AL measurement in a patient with 
AH. Except for the above mentioned report 


AH has not previously been known to affect 
AL measurements. In our case macular 
oedema may have been a contributing factor in 
spuriously decreasing AL in the left eye. The 
right eye, however, had asteroid hyalosis with- 
out macular oedema but still had artefactual 
lowering of the AL measurement. 

Owing to these findings we examined five 
patients who had a history of uniocular AH 
without any other ocular abnormality. 
Retinoscopic readings, keratometry, current 
visual acuity, and refractive history were all 
studied. An A scan was performed with the 
Cooper ABX 1000. Four of the five patients 
had predictable AL measurements consistent 
with their history and findings on examination. 
One patient, however, had an AL which 
measured 2:5 mm shorter than predicted in the 
eye with AH. A difference of this magnitude 
from the expected AL is extremely unusual. 

Although no formal study has been under- 
taken on this issue, we believe stronglv that 
asteroid hyalosis can cause artefactual lowering 
of axial length measurements. Careful consid- 
eration of the refractive history and clinical 
examination may avert.implantation of an 
erroneous lens. 

Inquiries to Ilan Hartstein, MD, Mae and Lee 
Sherman Assistant Professor, Jules Stein Eye Insti- 


tute, Glaucoma Department, 100 Stein Plaza, 
UCLA, 90024-7004, USA. 


ILAN HARTSTEIN 
RONALD M BARKE 
Jules Stein Eve Institute, 
Los Angeles, California 
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Diabetes and retinal function 


SIR, —We were interested in the recent article 
by Bek and Lund-Andersen' and in your 
accompanying editorial.’ It is true that much 
has been published in recent years concerning 
the vascular aspects of diabetic retinopathy. 
The earliest changes in diabetic retinopathy 
need not, however, be vascular. Thus, Bek and 
Lund-Andersen could not demonstrate areas of 
visual field loss corresponding to retinal hard 
exudates or fluorescein leakage, but this may 
be because their test of retinal function was not 
sufficiently sensitive. A similar study using a 
more sensitive test of retinal function such as S 
cone pathway sensitivity’ or luminance or 
chromatic threshold measurement’ might in- 
crease the likelihood of detecting differences in 
function between an area of apparently normal 
retina and an adjacent area where a breakdown 
in the blood-retinal barrier is obvious. 
Although a breakdown in the blood-retinal 
barrier may precede neurosensory dysfunction 
as suggested by Bek and Lund-Andersen, 
recent work in our laboratory suggests the 
opposite may be true. We compared 36 patients 
with insulin-dependent diabetes with 36 age- 
matched controls. Funduscopy, fundal photo- 
graphy, and fluorescein angiography con- 
firmed that none of the diabetics had break- 
down of the blood-retinal barrier, but colour 
vision assessed by the Farnsworth-Munsell 
100-hue test was markedly abnormal in the 
diabetic group compared with normal controls 
(mean FM 100-hue error score for diabetics 
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85:2 (SEM 7:6) v 29-5 (SEM 3-3) for controls, 
p«« 0-001). 

We believe the question of whether vascular 
or neurosensory dysfunction occurs first in 
diabetic retinopathy remains open. 


KEVIN ] HARDY 

JON LIPTON 

MARK O SCASE 

JOHN H BSCARPELLO 

DAVID H FOSTER 

Department of Communication and Neuroscience, 
University of Keele, 

Keele, 

Staffs STS SBG 
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Reply 


SIR,— The question of which measure of 
retinal function is the best of course depends on 
what one wishes to study. What I think is 
important, however, is that perimetric light 
sensitivity in practice appears to reflect clini- 
cally significant visual loss, Therefore the 
relation between perimetric results and extra- 
foveal morphology may help us to learn which 
morphological lesions in the foveolar area mav 
lead to lowered visual acuity. In this context the 
most important finding described in the paper 
might perhaps be the lack of correlation 
between fluorescein leakage and loss of retinal 
light sensitivity. The reason why some hard 
exudates do not produce visual field scotomata 
is probably that this lesion causes considerable 
light scattering, a phenomenon that can be 
directly observed with the scanning laser 
ophthalmoscope. 

I agree that some subclinical measure of 
retinal neurosensory impairment may perhaps 
be the initial sign of retinopathy. However, I 
don’t think that the reduced blue-sensitivity of 
diabetic patients that has been known since the 
1960s' is necessarily an argument in favour of 
this hypothesis. It has been shown that the lens 
browning (nuclear sclerosis) of diabetic lenses 
is higher than in normals, increasing with age’ 
and with poor metabolic control.’ This lens 
browning causes increased lens awto- 
fluorescence, absorption, and light scattering, 
and thereby less light transmission, especially 
in the blue-green area, an effect that can 
account for the decreased blue sensitivitv of 
these patients (Larsen et al, in preparation: 
(personal communication). Therefore I think 
that an evaluation of colour vision anomalies of 
diabetic patients at least requires a proper 
correction for the individual wavelength- 
dependent light loss in the refractive media 
(notably the lens) due to autofluorescence, 
absorption, and scatter. 

TORE BEK 

Department of Ophthalmology, 
University of Copenhagen, 
Gentofte Hospital, 

Hellerup, 

Denmark 


| Kinnear PR, Aspinall PA, Lakowski R. The dia- 
beuc eve and colour vision. Trans Ophthalmol Soc 
UK 1972; 92: 69-78. 


192 


2 Bleeker JC, van Best JA, Vrij L, van Velde EA, 
Oosterhuis J. Autofluorescence of the lens in 
diabetic and healthy subjects by fluorophoto- 
metry. Invest Ophthalmol Vis Sci 1986; 27: 
791-4. 

3 Larsen M, Kjer B, Bendtson I, Dalgaard P, Lund- 
Andersen H. Lens fluorescence in relation to 
metabolic control of insulin-dependent diabetes 
mellitus. Arch Ophthalmol 1989; 107: 59-62. 


A light pipe guard to prevent iatrogenic 
retinal injury during vitrectomy 


SIR, — Iatrogenic retinal injury has occurred in 
38% of eyes undergoing vitrectomy for pro- 
gressive proliferative diabetic retinopathy.’ An 
iatrogenic break worsens the visual prog- 
nosis.’ It is therefore essential to make every 
effort to avoid such injuries. One preventable 
cause is retinal injury due to the fibreoptic light 
pipe. This can be avoided by using it with a 
guard to prevent excessive introduction. The 
light pipe length is excessive, 35 mm, and 
compares unfavourably with the average chord 
lengths: from pars plana port to macula of 
22 mm, or to the proximal retina 16 mm (if a 
path parallel to the visual axis is taken). 





Figure 1: The (35 mm) light pipe is covered at its 
proximal end with 20 mm of tarsorrhaphy tubing to 
guard against excessive introduction of the light 
pipe into the eye. 


In order to minimise the risk to the retina we 
have restricted the introduction of the light 
pipe to 15 mm by covering the proximal pipe 
with a 20 mm length of tarsorrhaphy tubing 
(Fig 1). In this way it is impossible to introduce 
the light pipe far enough to injure the macula 
and vet it goes far enough to remain in view 
even if the pupil is not well dilated. This 
precaution will keep the tip 8-10 mm from the 
retina for most of the tip's arc of movement 


within the eye. 
EM TALBOT 
Vitreoretinal Unit, 
Gartnavel General Hospital and the 
Tennent Institute of Ophthalmology, 
Western Infirmary, 
Glasgow G11 6NT 
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Clinical Tests: Ophthalmology. By M ] E 
Huber, M H Reacher. Pp 176. £25.00. Wolfe 
Medical: London, 1990. 


This is a beautifully illustrated book, but really 
I am at a loss to comprehend just at which 
market it is being aimed. I have not had the 


opportunity to look at others in the series of 
Wolfe Medical Atlases. There are 244 excellent 
photographs, but, for instance, on gonioscopy 
(pp. 114-7) there are five pages of non-useful 
pictures, then two of angles of the anterior 
chamber, but no legend as to what is being 
viewed in the angle photographs. 

There are 15 pages on field testing — the 
majority as provided by the instrument manu- 
facturer ~ and the fields which are printed again 
have no explanatory caption. Photograph 58 on 
exophthalmometry has a legend which is some- 
what inaccurate, and illustration 16 on infant 
restraint is hardly likely to commend itself for 
help in primary care practice. 

The presentation is excellent and the print- 
ing is superior to many other more useful 
publications, but I do not really see what 
addition it is to the voluminous range of titles 
already available. As claimed on the cover, this 
is an uncomplicated guide to testing of eye 
status, but I do not think optometrists would 
find much in the book of value, and for 
ophthalmologists there is really no information 
of use for revision, for practical or theoretical 
learning, or to recommend to practitioners 


interested in the specialty. 
WILLIAM M DOIG 


A Colour Atlas of Ptosis: A Practical Guide to 
Evaluation and Management. By f J Dutton. 
Pp 156. No price given. PG Medical Books: 
Singapore. 1989, 


This book sets out to present a simple, concise, 
and will illustrated guide to ptosis surgery 
specifically directed at the surgeon who is less 
familiar with eyelid anatomy and who does not 
perform such operations on a daily or weekly 
basis. A logical classification based on the 
aetiology of ptosis is first presented with excel- 
lent photographs illustrating many different 
causes of it. Surgical anatomy is then covered 
with very clear, concise diagrams, The third 
chapter discusses preoperative evaluation, and 
the next four chapters detail the author’s 
techniques for a modified Fasanella Servat 
procedure, aponeurosis repair, anterior 
approach levator resection, and brow suspen- 
sion. The surgery is presented with a matching 
series of operative photographs, diagrams, and 
explanatory captions which are incredibly clear 
and easy to follow. The actual text is kept to a 
minimum and supplements the operauve series 
excellently. It 1s well laid out under the clear 
headings of anaesthesia, surgical technique, 
postoperative care, results, complications, and 
references, 

It is extremely difficult to find anything to 
criticise in this book, and the author is to be 
congratulated on having produced the most 
beautifully clear and concise pictorial guide to 
ptosis that Í have ever seen. Surgeons practis- 
ing a lot of ptosis surgery may disagree with one 
or more minor details, such as the Iliff mod- 
ification of the Fasanella Servat procedure, the 
lack of any mention of posterior approach 
apponeurosis and levator surgery, or the use of 
a buried non-absorbable suture for securing 
autogenous fascia lata used in a brow suspen- 
sion operation. No book can cover all aspects of 
a subject, and this book has undoubtedly 
achieved the aim of being a simple, clear, 
illustrated guide to the main ptosis operations 
that any surgeon may want to use. It is without 
doubt the best guide to the subject that has yet 
been produced and cannot be warmly enough 
recommended to everybody who proposes to 
start ptosis surgery or who practises it infre- 
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quently and wants to refresh their memory 


ior to doing an operation. 
: E JPROCOLLIN 


Ophthalmic Surgery: Principles and Prac- 
tice. Edited by George L Spaeth. Pp. 755. 
£90.00. Saunders: London, 1990. 


Edmund Spaeth, an ophthalmologist who 
practised general and ophthalmic plastic sur- 
gery in Philadelphia, USA, also wrote a surgi- 
cal ophthalmic text which can now be seen as a 
precursor to that edited by his son George. The 
baton of this father and son team could have 
been said to have been handed over in 1971, 
when in a unique event in British. ophthal- 
mology both appeared on the same programme 
at the Oxford Congress. 

Since that time Spaeth [nr has continued to 
delight his ophthalmic audiences with both his 
spoken and his written. word. We in the 
audience have come to expect to be educated 
both in the science but also in (a much less 
frequently tilled pasture) the philosophy of our 
craft. One achievement has been to bring both 
these facets together in this comprehensive 
text. The first edition appeared in 1982, and 
now, eight years later, the second. 

This book sets out to cover all aspects of the 
surgeon’s craft, from fundamental principles to 
basic elements of individual surgical pro- 
cedures. In updating it the editor has kept the 
book at the same length as the first edition. 
New sections have been added on keratorefrac- 
tive and laser surgery, while others have been 
either updated or extensively rewritten. It is 
copiously illustrated by means of black-and- 
white photographs and line drawings. Com- 
pactness of the text is maintained by means of 
numerous tables. Finally, chapters are con- 
cluded with (largely) up to date references. 

The book represents the current practices of 
the American writers of the text, Even in a 
rapidly shrinking world some differences in 
practice still remain between colleagues on the 
American continent and elsewhere. The 
British reader should bear in mind that not all 
the possible approaches to a problem are 
necessarily listed, but can rest assured that 
those that are will be tried and tested and 
actually work. The book is affordable at today’s 
prices, practical, and a worthwhile addition to 
every ophthalmologist's bookshelf. 


R HITCHINGS 





NOTES 





Fourth Eupo course 


The fourth Eupo course (European Com- 
munity Professors of Ophthalmology) will be 
held in Turin on 20-22 June 1991. Details 
from Organising Secretariat, CIC Srl, C.so 
Stati Uniti 3, 10128 Torino, Italy. 


Duke spring symposium 


The Duke Eye Center Spring Symposium will 
be held on 16-18 May 199] at the Omni 
Durham Hotel and Convention Center, 
Durham, North Carolina, USA. Further in- 
formation from George Andrews, Duke Eye 
Center, Box 3802, Durham, NC 27710, USA. 
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Molecular biology for the ophthalmologist? 


Our knowledge of virological disease has expanded consider- 
ably over the past few decades subsequent to some remark- 
able developments in molecular biology. As each technique 
has been developed it has moved from a largely research 
orientated tool to its incorporation within the diagnostic 
regimen. Ophthalmologically related viral disease has not 
been immune from such developments. We therefore need to 
understand the implications and applications of these 
developments. 

Since the discovery of DNA in 1869 and the realisation that 
DNA is a genetic molecule there has been an exponential 
growth in biological information. The isolation of DNA 
polymerase 1 in 1958 (an enzyme capable of making DNA in 
vitro), DNA ligase in 1967 (which joins together two DNA 
chains), and the first restriction enzyme (an enzyme which 
will cleave the DNA molecule at specific sites) allowed the 
joining together of DNA fragments created by a restriction 
endonuclease to form a recombinant DNA molecule. The 
successful isolation of many different restriction. endo- 
nucleases that cut DNA at their specific base recognition sites 
has made it possible to detect changes (mutations) in a DNA 
sequence by the inability to cut at an expected position in the 
DNA molecule with a given endonuclease. For example, the 
restriction enzyme from Haemophilus aegyptius (Hae IIT) will 
cut the DNA wherever the sequence 


GG*CC 
CC*GG 
occurs, leaving blunt ends to the fragments, whilst that from 


Escherichia coli (Eco R1) will cleave the DNA at and wherever 
the sequence 


G*AAT C 
CTTA*G 


occurs, leaving the DNA fragments with overlapping 


or sticky ends. (*Represents the position where the DNA is 
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cut. A-adenine; C=cytosine; G=guanine; T=thymine.) 

The fragments generated when viral DNA is cut by an 
enzyme can be easily separated on gel electrophoresis by 
comparing the rate at which the fragments move under the 
influence of an electric current, with marker fragments of 
known molecular weight. The fragments of DNA can then be 
extracted from the gel by centrifugation, electroelution (Fig 
1), or denatured and transferred to a membrane by capillary 
action (Figs 2) for further analysis. This can be done by 
hybridising the denatured DNA fragments to a labelled 
nucleic acid probe, which is complementary to the fragment 
under investigation ~ that is, Southern blotting! — or further 
digesting the extracted DNA fragments with a restriction 
endonuclease, as described by Kaye et al in the B7O this 
month. More definitively, the nucleic acid sequence of the 
fragments can be determined. 

Techniques such as in situ hybridisation, whereby a 
labelled nucleotide probe of known sequence is hybridised to 
either RNA or denatured DNA within a preparation of 
tissue, have allowed the detection and localisation of the 
respective nucleic acid within the tissue or its components. 
Restriction endonuclease mapping has allowed the subtyping 
or straining of various viruses such as herpes simplex type | 
(HSV-1) into some of its component strains. This has clinical 
applications for the ophthalmologist both from epidemio- 
logical aspects and from the knowledge that some strains are 
clinically more virulent than others. 

The concept of HSV latency within the trigeminal gang- 
lion is well known. Here it is beyond the reach of conven- 
tional treatment. Support for the idea of corneal HSV latency 
arose from the isolation of HSV from the corneal discs of 
patients with previous herpes simplex keratitis by prolonged 





Figure] Electroelution. The band of DNA within the excised piece of gel 


Figure 2 Absorbent towels (4) cause fluid to move up filter paper (1), through 
(A), moves into the compartment between membranes 2 and 3. 


f 


the gel (2), carrying denatured DNA bands on to membrane (3). 
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Figure 3 oe Amati lees ab represents segment of DNA which is 
amplified. Each cycle consists of denaturation of the DNA, DNA, annealing of the 
primers, P1 and P2 to the DNA and the subsequent synthesis of new strands. 
Segment ab/ba accumulates at an exponential rate by acting as its own 


template. 


corneal explant culture.” This then became a subject of much 
debate, the pursuit of which has been hampered by the very 
low levels of virus with which one may be dealing. Recent 
developments in molecular biology, however, of which the 
polymerase chain reaction? (PCR) is a milestone, has made it 
possible to overcome this problem. This technique allows a 
sequence of DNA to be amplified from miniscule amounts of 
DNA, thus making it amenable to direct analysis. 

The PCR is based on the repetitive cycling of three 
reactions (Fig 3). Each cycle consists of three steps: denatura- 
tion of the target DNA by heating to a high temperature, 
annealing of oligonucleotide primers to the target DNA, and 
the synthesis of two new strands of DNA by a DNA 
polymerase. If a sequence of RNA is to be amplified, a copy 
of it must first be made (cDNA) by a reverse transcriptase 
before beginning the PCR. The oligonucleotide primers used 
average 18 to 25 bases in length and can be easily synthesised 
with automated equipment. In practice two specific primers 
are used which flank the region of interest. One primer is 
complementary to the coding strand and the other comple- 
mentary to the non-coding strand. Synthesis of the DNA 
occurs along both the coding and non-coding strands from 
the primer binding sites. As these steps are repeated, the 
DNA defined by the primers undergoes exponential amplifi- 
cation as the newly synthesised strands themselves become 
templates. p 

The discovery and subsequent cloning of the heat stable 
DNA polymerase of Thermus aquaticus! has allowed automa- 
tion of the procedure, so that it is possible to amplify specific 
DNA sequences more than a million-fold in the same tube in 
only a few hours. Because of this simplicity, the PCR has 
widespread applications from basic science and clinical 
research to the routine diagnosis of certain diseases, or even 
the amplification and sequencing of DNA from the brain of 
an ancient mummy.* Furthermore the ability of the PCR to 
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detect as little as a single copy of a gene in 10* cells makes it 
particularly suited to the study of corneal latency. The 
definition of latency is based on an operational definition — 
that is, the absence of detectable virus from a cell-free 
suspension but the presence of virus following prolonged 
organ culture. Kaye et al have added to this definition (1) the 
demonstration of viral DNA; (2) the absence of viral 
transcripts produced in a productive infection; and (3) the 
presence of latency-associated transcripts (LATs), which, 
though not essential for the establishment or maintenance of 


.latency,® have been found in increased amounts in a latent 


infection. Át present they do not appear to code for any 
known viral protein. (This definition will undoubtedly need 
further modification as the role of various viral transcripts 
coding for proteins such as IPCO, 4, and 27 become further 
defined.) 

It is important therefore to consider whether these criteria 
have been met. Kaye et al demonstrated the presence of three 
pieces of HSV DNA well separated on the viral genome, 
which argues strongly for the presence of extensive stretches 
of the viral genome. In nine of the 15 corneas in which HSV 
DNA was demonstrated evidence for the presence of LAT, 
in the absence of glycoprotein C transcripts (a late viral 
protein expressed in a productive infection) was found. 
Although this is suggestive of a latent infection, the pos- 
sibility remains that other areas of the viral genome were 
being transcribed which went undetected. Furthermore, 
although attempts to reactivate virus from the corneal discs 
by tissue cocultivation with and without azacytidine (a 
hypomethylating agent) were made, virus was not detected. 
This is unfortunate, as the ability to reactivate virus is an 
important prerequisite for demonstration ofa latent infection. 
Nevertheless this work goes a long way in support of the 
concept of corneal latency. 

The finding of viral DNA in five of 10 non-HSV-diseased 
corneas from seropositive patients, three of whom had 
evidence for LAT, is intriguing. Four possibilities exist: 
(1) They may represent false positives. This would appear 
unlikely, as equivalent results for the presence of HSV DNA 
were obtained in two centres with the thymidine kinase 
primers. (2) The original clinical diagnosis may have been 
incorrect or have masked a herpetic keratitis. (3) A sub- 
clinical HSV infection occurred. (4) The non-HSV-related 
corneal disease triggered the seeding of HSV into the cornea. 
Although further work is needed to answer these possi- 
bilities, the question is raised about possible iatrogenic 
transfer of HSV following penetrating keratoplasty. 

What then is the relevance of corneal latency? From a 
practical point of view the frequency of recurrent disease may 
be reduced by identifying and avoiding specific triggers that 
reactivate virus within the cornea. Furthermore virus in the 
cornea may be more accessible to suppression and eradication 
than virus in the trigeminal ganglion. This awaits the 
development of newer methods of treatment directed at the 
viral genome. 
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Evidence for herpes simplex viral latency in the 


human cornea 


S B Kaye, C Lynas, A Patterson, J M Risk, K McCarthy, C A Hart 


Abstract 


Patients undergoing penetrating keratoplasty . 


for prior herpes simplex keratitis (group A) and 
corneal disease unrelated to herpes simplex 
(group B) were investigated to assess whether 
the cornea is a site for herpes simplex viral 
latency. All patients were seropositive for 
herpes simplex viral antibody. Virus was 
isolated from the tear film postoperatively in 
one patient and on cocultivation from the 
cornea of another patient. Herpes simplex 
viral DNA, however, was detected in the 
corneas of all patients from group A and half of 
those from group B by means of the poly- 
merase chain reaction and primers to three 


.well separated regions of the viral genome. 


Three donor corneas had no evidence of 
herpes simplex viral DNA. Using RNA poly- 
merase chain reaction, we found evidence of a 
latency associated transcript and also that of a 


glycoprotein C coding transcript in two: 


corneas, indicating viral replication. Nine 
corneas had evidence of a latency associated 
transcript but no glycoprotein C transcript, 
which suggests that herpes simplex virus may 
be maintained in a latent state in the corneas of 
patients with prior herpes simplex keratitis and 
in some patients with corneal disease unrelated 
to the herpes simplex virus. 


Herpes simplex virus (HSV) is the commonest 
infective cause of blindness in many developed 
countries, where it has a reported incidence of 


between 5-9 and 20-7 episodes per 100 000. 


person years.'? This appears to be increasing." 
Following primary infection with HSV, the virus 
becomes latent in sensory nerve ganglia. 


Recurrent herpetic corneal ulceration is thought 


to result from reactivation of the virus within tbe 
trigeminal ganglion and neuronal spread into the 
cornea.’ Most blinding ophthalmic disease is a 
result of repeated recurrent infections. 

Recent studies in humans, however, using an 
operational definition of latency — namely, the 
absence of virus in a cell free suspension of fluid 
derived from the corneal tissue, but the isolation 
of virus following prolonged organ culture of the 
excised cornea — have pointed to the cornea as a 
possible site for harbouring HSV in a latent 
form.5** These studies used an explant culture 
system without a feeder layer, in which the 
culture medium containing the corneal disc from 
patients with herpex simplex keratitis was 


regularly sampled and cultured for HSV. 
Isolations were made between days 4 and 11 after 
explantation with a frequency of isolation of 
between 12 and 29-496 of corneas sampled.** In 
these reports, however, there was no information 
on the presence of virus in the tear film prior to or 
following penetrating keratoplasty. This is of 
importance if one is to exclude the possibility of 
corneal seeding from a ganglion derived reactiva- 
tion via the tear film at or before the time of 
surgery. Furthermore pre-, per-, and postopera- 
tive ocular shedding of HSV has important 
implications for the management of patients 
undergoing penetrating keratoplasty. Therefore 
the characterisation of ocular shedding of HSV 
in the tear film of patients undergoing penetrating 
keratoplasty was undertaken in the present study. 


` The release of this labile virus within a corneal 


disc in vitro may be transient, and it may be 
present in the explant culture medium in a very 
low concentration.’ There is therefore a distinct 
possibility that virus may not be detected.’ The 
intercellular method of spread of HSV and its 
suggested origin within the corneal stroma, 
impart a time delay between activation of latent 
virus and/or amplification of a chronic infection 
within the stroma and entry into the surrounding 
medium. Furthermore, by analogy with animal 


_ studies, the number of cells capable of supporting 


viral replication may be insufficient, and thus 


` virus may not reach the medium surrounding the 


cornea. In an attempt to overcome these 
problems we used an organ cocultivation tech- 
nique, thereby improving intercellular contact 
and increasing the surface area of exposure of the 
corneal tissue. 'To improve further the possibility 
of detecting the presence of virus, half of the 
available tissue from each cornea was cocultivated 
in the presence of 5-azacytidine, which has been 
shown to increase viral reactivation in other 
models of herpes virus latency." 

The difficulty encountered by others in 
demonstrating the presence of HSV in the cornea 
by conventional culture” suggests that if it is 
present it must be at very low levels. Despite the 
refinements of the technique here the possibility 
remained that the virus might still go undetected 
by cocultivation. The polymerase chain reaction 
(PCR) can detect as little as a single copy of a 
gene in 10° cells, and this sensitivity suggested 
that it might be particularly valuable for the 
detection of virus in the cornea. We have there- 
fore used primers for the HSV-1 thymidine 
kinase (TK), glycoprotein C (GC), and major 
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capsid protein (MCP) genes to screen DNA 
extracted from corneas for the presence of viral 
DNA. 

During lytic infection HSV displays a co- 


 ordinated cascade pattern of gene expression 


characterised by the production of immediate- 
early, early, and late viral mRNA transcripts. 
Latent infection, however, is characterised by 
extremely restricted viral transcription. To date 
the only viral gene transcripts that have been 
detected in a latent infection are the latency 
associated transcripts (LATs).? To establish 
whether virus detected in the corneas was indeed 
latent or merely a low grade persistent infection 
it was necessary to investigate the pattern of viral 


. gene expression. This was done by RNA PCR. 


Materials and methods 


.The study was conducted from June 1989 


through June 1990. Informed consent was 
obtained from and for all patients. 


PATIENTS 

Patients undergoing penetrating keratoplasty 
for herpetic and non-herpetic related corneal 
disease as well as a group of corneal donors were 
studied. 


Group A 
Group À comprised 10 patients (five female and 
five male) who ranged in age from 26 to 72 years. 


Each patient had a clinically documented history - 


of herpes simplex keratitis, and this had been 
confirmed by culture in all except patients A2 
and A4 (in Table 1). All had received topical 
acycloguanosine (ACV) for previous episodes of 
dendritic ulceration. All had had at least one 
previous episode of disciform keratitis, which 
had been treated with a combination of topical 
prednisolone and ACV. Patient A5 had had 
three previous corneal grafts, each failing because 
of recurrent herpes simplex keratitis. 

All patients had been free from recurrence and 
without therapy for six to 18 months prior to 
surgery except for patient A6, who developed a 
descemetocoele requiring acycloguanosine and 
urgent penetrating keratoplasty. All had a history 
of recurrent herpes labialis (HSV-L) (three to six 
episodes per year), and patients Al and A3 had 
had nasal herpes (HSV-N) p to the 
affected eye. 


Group B 

Group B comprised 10 patients (five females and 
five males) who ranged in age from 27 to 76 years. 
All had non-HSV related corneal opacification 
and had no history of clinically documented 
HSK. Patients B3, B5, and-B8 had had previous 
cataract surgery ‘and had developed a bullous 
keratopathy approximately one to three years 
before surgery. Patients B1 and B2 had evidence 
of previous bilateral interstitial keratitis charac- 
teristic of syphilis. Patients B1 and B3 also had a 
history of herpes zoster ophthalmicus ipsilateral 
to the affected eye. Patients B4, B6,.B7, B9, and 
B10 had keratoconus. All patients apart from B8 
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and B10 had a history of recurrent HSV-L (1-8 
episodes per year). 

Postoperatively patients were placed on 
betamethasone 0-196 eyedrops, which in group A 
were replaced at six weeks by prednisolone 
0:05% eyedrops. l 


Group C 

Group C comprised three corneas from donor 
patients none of whom.had a history of corneal 
disease. They were not suitable for transplan- 
tation because of systemic disease. 


TEAR FILM SPECIMENS 

Patients had specimens collected from both eyes 
three times a week for two to three weeks prior to 
surgery, three times a week for four weeks after 
surgery, and then twice weekly for eight weeks. 
The last preoperative specimen was collected 30 
minutes prior to surgery. 

The preocular tear film was collected by 
rotation of a swab along the lower fornix to the 
medial canthus, where it was held to absorb tears 
for 10 seconds. Care was taken to avoid swabbing 
the corneal epithelium. Swabs were immediately 
placed in a sterile transport medium pack 
(Virocult, UK) and kept on ice prior to 


inoculation. 


Ali patients had a detailed ocular examination 


` on each visit. Episodes.of HSV-L, HSV-N were 


recorded and the lesions swabbed. 


VIRUS ISOLATION FROM TEAR FILM SPECIMENS 
Each specimen was assayed for virus in duplicate 
on confluent Vero cells as previously described." 
Cultures showing cytopathic effects were main- 
tained until complete cell death and the virus 
harvested for typing by immunofluorescence 
with monoclonal antibody (Syva MicroTrak, 
USA). 


ORGAN COCULTIVATION 
On removal from the patient one half of the 
corneal disc was snap frozen in liquid nitrogen, 
the other transported to the laboratory (10-15 
minutes) in 5 ml of growth medium with 2096 
fetal calf serum (FCS). After microdissection 
into about 0-5-1 mm pieces, the tissue was 
resuspended in the growth medium and divided 
in half. Each half was diluted with growth 
medium (20% FCS) to a volume of 15 ml, but one 
half also contained a final concentration of 50 
uM 5-azacytidine. Aliquots (1 ml) of this sus- 
pension. were placed in tubes of confluent Vero 
cells. After three days the medium in tubes 
containing azacytidine was replaced with growth 
medium (2096 FCS). All cultures were fed weekly 
with GM (2096 FCS) and examined daily after 
day three for viral CPE. 

The rims of the 20 donor corneas were also 
screened for virus by the same procedure. These 
were not subjected to PCR. 


E 


. SERUM ANTIBODY 


Serum was collected at surgery or e aithi SIX 


i 
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weeks postoperatively and assayed for HSV 
antibody by a complement fixation test. 


VERO CELL SENSITIVITY 

In order to demonstrate that the sensitivity to 
HSV-1 infection did not decrease with cell age, 
tubes containing confluent vero cells were pre- 
pared 3 days, 1 week, 2 weeks, and 3 weeks prior 
to infection. The cells had been re-fed weekly 
(except for the three-day-old cells) with growth 
‘medium (20% FCS). Tubes were inoculated in 
triplicate with HSV-1 (strain HFEM), 50, 100, 
and 150 plaque-forming units (PFU) and fed 
with growth medium (20% FCS). Plaques were 
counted on day 3 after infection and the results 
analysed by an F test to test for departure from 
constancy. 


EXTRACTION OF NUCLEIC ACIDS 

The hemicorneal disc was cut into small frag- 
ments with a separate sterile set of instruments 
for each specimen and digested at 37°C in 0-5 ml 
of Hirt buffer (0-01 M Tris pH 8, 0-01 M 
edeticacid (EDTA), 296 sodium dodecyl sulphate 
(SDS) containing 0:8 g/l proteinase K (BCL) 
before two rounds of extraction with 50:50:: 
phenol:chloroform (nucleic acid grade phenol 
(Gibco/BRL), saturated with sterile analaR 
(BDH) water). Nucleic acids were precipitated 
and redissolved in 50 to 100 ul sterile analaR 
(BDH) water. Nucleic acid content was deter- 
mined by electrophoresis and spectrophoto- 
metry. Dilutions were made so that 5 pl of 
nucleic acid solution contained 100-200 ng of 
DNA. Control DNA from fetal kidney, from the 
bone marrow of a neuroblastoma patient (nega- 
tive), and positive control DNA and RNA from 
Vero cells acutely infected with HSV-1, were 
prepared by ultracentrifugation through caesium 
trifluoroacetate gradients. ' 


THE PCR PRIMERS 
Samples of nucleic acid from the corneas of 
patients Al~A7, B1—B5, and C1 and the control 
DNA, were subjected to PCR by means of 
primers for the hypoxanthine-guanine phos- 
phoribosyl transferase (HPRT) gene, present in 
the genome of all human cells,” to confirm that 
the DNA was relatively intact and free from any 
inhibitors of the PCR. The primers have the 
sequences 
S'-CTTGCTGGTGAAAAGGACCC-3' 
5'-GTCAAGGGCATATCCTACAA-3’ 
and amplify a fragment of 267 base pairs (bp) 
from DNA. Since the primers span an intron in 
the gene, the amplification product from RNA ts 
only 97 bp. The primers used to detect the 
presence of HSV-1 DNA or RNA were (a) those 
described previously for the HSV-1 thymidine 
kinase (TK) gene," which amplify a fragment of 
110 bp, (b) those for the glycoprotein C (GC) 
gene 
5'-GTTCACCACAGTCTCTACCG-3’ 
S'CATTGCGTCGCGAGAACGTCA-3' 
which amplify a fragment of 115 bp, (c) those for 
the major capsid protein (MCP) gene 
5'-GGATGGTATGGTCCAGATGC-3' 
S'-AATCTGGTGGCCAACACGGT-3' 
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which amplify a fragment of 244 bp, and (d) 
those described previously for the HSV-1 latency 
associated transcript (LAT)," which amplify a 
fragment of 195 bp. 


THE DNA PCR 

This was initially performed independently in 
two different centres (Bristol and Liverpool) on 
corneas À1-A7, B1-B5, and C1, with the TK 
primers. All subsequent reactions were in the 
Liverpool centre. The method was based on that 
described by Saiki et al." In the Bristol Centre 
the 50 pl reaction mixture contained 10 mM 
Tris pH 8:3, 50 mM potassium chloride, 1-5 mM 
magnesium chloride, 33 uM each of dATP, 
dCTP, dGTR, and dTTP, and was 400 nM with 
respect to each 20 base primer. In all reactions 
5 ul of total nucleic acid mixture and 2:5 units of 
Taq DNA polymerase (Perkin Elmer) were 
used. In the Liverpool centre a GeneAmp DNA 
amplification kit (AmpliTaq, Perkin Elmer) was 
used. (For the MCP primers the magnesium 
chloride was 5 mM.) Automatic thermal cyclers 
(Perkin Elmer: Bristol, and Hybaid: Liverpool) 
were used. 

Reactions began with a 3-minute denaturation 
at 94°C followed by 40 cycles consisting of 
denaturation for 1 minute at 94°C annealing at 
50°C for 1 minute, and primer extension at 72°C 
for 1 minute. At the Liverpool centre subsequent 
reactions were modified, so that after a 3-minute 
denaturation there were 40 cycles consisting of 
40 seconds at 94°C, 15 seconds at 55°C, (50°C for 
LAT and HPRT), and 20 seconds (30 seconds 
for MCP) at 72°C, followed by 5 cycles: 40 
seconds at 94°C, 30 seconds at 55°C and 40 
seconds at 72°C. Samples were confirmed as 
negative only after a further 20 cycles of amplifi- 
cation. In all experiments both positive and 
negative control DNAs and a no-DNA control 
were included. Products were analysed on 12% 
or 8% polyacrylamide or on 0-896 agarose gels. 


RNA PCR l 
Prior to RNA PCR, nucleic acid samples were 

digested with RNase-free DNase (Boehringer 
Mannheim). The RNA recovered was redis- 
solved in 25 pl analaR water and 5 ul used for 
each reaction. The mRNA complementary PCR 
primer was annealed to the template RNA in a 


- 20 ul reaction mix (10 mM Tris-HCL pH 8:3, 


50 mM KCL, 5 mM MgCl), 1 mM each dNTP, 
1 pM (0:25 uM LAT) primer, 20 U RNase 
inhibitor (Boehringer Mannheim) at 45?C for 15 
minutes. Reverse transcription by 20 U M-MLV 
reverse transcriptase (Gibco BRL) followed at 
37°C for 60 minutes. After heating to 94°C for 10 
minutes, reaction mixtures were prepared for 
PCR by the addition of 10x PCR buffer (Perkin- 
elmer), 400 nm antisense primer (100 nm for 
LAT primer), Taq polymerase and water to a 
volume of 50 ul. Each sample was subjected to 
PCR using HPRT primers (which amplify 
different size fragments from DNA and RNA) to 
confirm the presence of RNA and to demonstrate 
the absence of contaminating DNA. Samples 
were assayed for expression of LAT and GC. The 


. absence of contaminating DNA was also tested 
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Table 1 Detection of HSV DNA, RNA, and virus from the cornea and tear film of patients 
with (group A) and without (groups B and C) prior herpes simplex keratitis 





C3 


Tear culture* 
Pre-op Post-op 
0 0 
0 3+ 
0 0 
0 0 
0 0 
0 0 
0 0 
Q 0 
0 0 
0, 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 
0 0 


DNA PCR 


Comeal —————————— RNA PCR 
Culure* TK GC MCP CFT} GC LAT 
0 + + + 160 — + 
0 + + + 80 + + 
0 + + + 160 — + 
0 + + + 40 -— + 
+ + + + 80 + + 
0 + + + 80 NI NI 
0 + + + 40 NI NI 
0 + + + 80 -— + 
0 + + + 80 -— + 
0 + + + 40 — 4 
0 + + + 160 -— + 
0 + + + 40 — 4 
0 + + +4 80 — + 
0 + + + 160 - — 
0 + + + 10 - — 
0 — = = 10 — — 
0 - æ = 160 -— — 
0 — æ = 40 ~ — 
0 - m = 10 ~ — 
0 - =- = 80 -— — 
0 - - = <4 -— - 
0 — æ = 40 — — 
0 - - = 40 -— — 





* Number of isolations. tComplement fixation test; reciprocal of dilution. + - Amplification product 
present. — — Amplification product absent. NI=not identified as DNA present. 


for, by using the GC primers in an RNA PCR 
without reverse transcription and by using the 
antisense primer for reverse transcription. RNA 
from corneas (PCR negative for HSV DNA) was 
used as negative control. 


CONFIRMATION OF PCR PRODUCT IDENTITY 

The amplified DNA fragments of the expected 
size were electroeluted (Biotrap, BT 1000, 
Schleicher and Schuell, FRG) and their identity 
confirmed by restriction endonuclease enzyme 
digestion. With Sma I (TK), Apa 1 (MCP), Ksp 
1 (GC), Hae MI (LAT), and Ava II (HPRT) 
(Boehringer Mannheim), the following would be 
generated: 73 bp and 37 bp (TK), 186 and 58 bp 
(MCP), 59 and 56 bp (GC), 77 bp, 33 bp and 
85 bp (LAT), and 82 and 15 bp (HPRT RNA) 
respectively. Further confirmation of the 110 bp 
(TK) amplification product was obtained by 
hybridisation using a 40 base oligonucleotide of 
the sequence S'GAGATGGGGGAGGCTAAC- 
TGAAACACGGAAGGAGACAATA-3'. The 
TK amplification products and controls were 
denatured and 5 pl of each sample including 
positive (HSV-1) and negative (negative PCR 
reaction) controls spotted on to a nylon mem- 
brane (Hybond-N+, Amersham). Blots were 
ultraviolet fixed and prehybridised at 55°C for 1 
h in SxSSPE (0-9 M sodium chloride, 0:05 M 
sodium phosphate, and 0-005 M edetic acid), 
0:596 (w/v) sodium dodecyl sulphate 0-01696 (w/ 
v) denatured salmon sperm, and 0-196 (w/v) each 
of bovine serum albumin, ficoll (Sigma), and 
polyvinylpyrrolidone (BDH). Hybridisation was 
over night at 55°C with (GP) dCTP (Amersham) 
labelled probe.” Blots were washed twice at 20°C 
in 2X SSPE, 0-196 (w/v) sodium dodecyl sulphate 


for 2 minutes, followed by two washes in pre-. 


warmed 1xSSPE, 0-196 (w/v) sodium dodecyl 
sulphate at 55°C for 5 minutes and autoradio- 
graphed. Blots were stripped by washing in 0-596 
(w/v) sodium dodecyl sulphate at 95°C for 10 
minutes and rehybridised with an (a—7P) dCTP 
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HLA probe at 68°C. Washing was in 2xSSPE, 
0:196 (w/v) sodium dodecyl sulphate for 5 
minutes at 20°C followed by two washes in 0:1 x 
SSPE, 0-1% (w/v) sodium dodecyl sulphate at 
68°C for 10 minutes. . 


Results 


VERO CELL RESPONSES 

The average numbers of plaques produced on 
Vero cells monolayers aged 22, 14, 7, and 3 days 
at inoculation were not significantly different for 
each of the three inocula respectively (F test, 
p»0-1). Thus the sensitivity of Vero cells to 
infection with HSV did: not vary with the age of 
the cells within the three-week period used in the 
cocultivation experiments. 


PREOPERATIVE PERIOD ' 

In total, 82 and 72 specimens were collected from 
groups À and B respectively. There was no 
HSV-1 isolations (Table 1). Patients B1 and B4 
had episodes of HSV-L one and two weeks prior 


` to surgery respectively. There were no episodes 


of HSV-N. 


POSTOPERATIVE PERIOD 

Two hundred and forty-seven and 220 tear film 
specimens were collected from groups A and B 
(Table 1). There were three isolations (all 
HSV-D. They were made consecutively and 
were from the affected eye of patient A2. The 
first isolation was on day 18 after surgery, three 
days after commencement of topical timolol 
(0:25%) for raised intraocular pressure. On day 


24 an epithelial ulcer developed and topical ACV 


was started, with resolution of the ulcer over the 
next five days. 

There were no isolations from the donor 
corneas, C1, C2, and C3. Three patients in group 
A (3, 4, 7) and three in group B (2, 4, 5) had 
sutures removed and or replaced. Patients A3 - 
and Al had one and two episodes of HSV-N 
(HSV-1) ipsilateral to the affected eye, at four, 
five, and nine weeks after surgery. There were 
four episodes of HSV-L (HSV-1). 


ORGAN COCULTIVATION 

There were two isolations (both HSV-1) on day 4 
of tissue incubation. Both were from the corneal 
disc of patient A5. The isolations were in tubes 
that did not contain 5-azacytidine. No other 
isolations were made from either the corneas or 
the rims of donor corneal tissue. 


POLYMERASE CHAIN REACTION 

A positive result was taken as a visible band of 
the predicted molecular weight for the particular 
set of primers. ` - 


i 
DNA PCR | 
All corneas from those patients in group A (10) as 
well as five (B1-B5) out of 10 in group B 
produced a positive result to all three (TK, GC, 


* 
^ 
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and MCP) primers (Table 1). Corneas C1, C2, 
C3, and B6-B10 produced a negative résult. Both 
negative and positive results were reproducible 
in further PCRs (up to three times), and replicate 
assays in Bristol and Liverpool produced 
identical results. 


RNA PCR 

Using the HPRT primers we showed that all but 
two corneas contained mRNA and no DNA. 
Corneas from patients A6 and A7 showed 
evidence of residual DNA by this method, by 
omission of the reverse transcriptase step and by 


‘use of the antisense primer, and were thus 


excluded from further analysis. All eight of the 
remaining corneas from group A, as well as three 
from group B (B1-B3) showed evidence of the 
presence of a LAT). Among these corneas 
evidence of GC mRNA was found only in 
patients A2 and AS (Table 1). 


PRODUCT DIGESTION AND HYBRIDISATION 

All amplification products were cleaved as 
predicted by the relevant restriction enzyme, 
thus confirming their identities. Similarly, all 
TK amplification products from positive samples 
hybridised to the internal oligonucleotide probe, 
whereas the negative control samples did not. In 
addition none of the positive samples hybridised 
to the HLA probe, thus confirming their 
specificity. 


SERUM ANTIBODY 

All patients were HSV seropositive apart from 
C1 (titre less than 1/4) (Table 1). There was no 
significant difference in antibody levels between 
groups A and B (t test, p>0°1), nor between 
patients in group B who had evidence of HSV 
DNA in their corneas and those who did not (t 
test, p»0-1). 


Discussion 

The absence of preoperative shedding of HSV is 
not unexpected" and makes it unlikely that virus 
was seeded into the cornea at or recently before 
surgery. The onset of early postoperative 
shedding on day 18 followed by the development 
of recurrent herpes simplex keratitis on day 24 
(patient A2), has not been reported previously. 
Early recurrence, that is within 12 months, is 
usually associated with an event such as rejection 
or suture removal" and is epithelial in nature in 
greater than 72% of cases.” ? 

Although timolol has been used to induce 
shedding and recurrent herpes simplex keratitis 
in rabbits? and more recently in a non-human 
primate," there are at present no studies in 
humans. Whether timolol induced shedding and 
recurrence in this patient (A2) is unknown. 
Acycloguanosine has been found to reduce 
herpes simplex keratitis recurrence in rabbit 
models of penetrating keratoplasty.” Although 
prophylactic antiviral cover after suture removal 
or replacement has been recommended," ? the 
absence of shedding and/or recurrence in four 
patients in group À who had sutures removed or 
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replaced raises questions in this regard. The 
need for prophylactic antiviral therapy and 
regular tear film sampling in patients following 
penetrating keratoplasty for herpes simplex 
keratitis is debatable and needs further investi- 
gation. 

The isolation of HSV from one of the corneas 
of those patients with prior herpes simplex 
keratitis (one out of 10) is in accord with some 
previous reports, which are in turn at variance 
with others in which no isolations were 
reported.!! * 

The infrequency of an isolation in this study 
may reflect the use of acycloguanosine during 
active herpes simplex keratitis and the long 
period of quiescence (six to 18 months) prior to 
surgery. The absence of an isolation in the 5- 
azacytidine treated cultures may be due in part to 
its effect on viral replication. This could be 
investigated by reducing the concentration of 5- 
azacytidine to 15 pM, at which concentration its 
effect on replication is markedly reduced.” 

We have demonstrated that HSV-1 DNA 
sequences are present more frequently in diseased 
human corneas than previously thought. Patients 
with previous herpes simplex keratitis are highly 
likely to have HSV-1 DNA in their corneas. This 
is consistent with previous reports which have 
demonstrated HSV viral antigens in corneal 
discs taken from patients with previous herpes 
simplex keratitis.!?* Furthermore we have 
shown that patients with no documented history 
of herpes simplex keratitis, who have non-HSV 
related corneal disease and who are HSV sero- 
positive, may have HSV DNA within their 
corneas. We used primers that amplify three 
segments that are widely separated on the HSV-1 
genome. In each case when DNA products were 
found all three segments were present. Thus it is 
reasonable to assume that the whole of the 
HSV-1 genome was present. That HSV-1 DNA 
was found in herpes simplex keratitis corneas 
implies that its presence is not always associated 
with typical clinically recognisable disease. 
Indirect support for this occurrence may be 
adduced from the finding that secretory anti- 
HSV antibody can be found in the tear film of 
individuals who do not have serum anti-HSV 
antibody, and raises the possibility that the eye 


may be a primary portal of entry for HSV,” and 


that spread beyond the eye need not necessarily 
occur. 

The presence of HSV-1 DNA in these corneas 
could be explained by the presence of replicating 
virus in a low grade persistent infection, by viral 
DNA remaining from previous infection, or by 
latent virus. The first possibility appears 
unlikely, since infectious virus was isolated by 
cocultivation from only one of the 15 corneas 
containing HSV DNA. In an attempt to demon- 
strate that the DNA was from latent virus it was 
necessary to investigate the pattern of viral gene 
transcription, which so far appears to be confined 
to LATs during latent infection. Because of the 
limited amount RNA available it was not possible 
to study the expression of a wide range of HSV 
genes, and investigations were confined to the 
LAT and GC genes. Of the genes for which 


- primers were available, GC was selected, since it 


is a late or 6 gene, and so its expression is likely to 
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be a marker for the production of infectious 
virus.’ 

Two of the corneas were found to contain GC 
transcripts, and one of these was the cornea from 
which virus was isolated by cocultivation. 
Although no virus was isolated from the other, 
the viral DNA detected in both was assumed to 
be present as actively replicating virus. A further 
two corneas apparently contained GC mRNA, 
but the signal was probably due to a minute 
amount of remaining DNA. The samples still 
gave a positive result for GC, when reverse 
transcription was omitted or the antisense GC 
primer used, and RNA PCR with the HPRT 
primers produced bands of expected size for 
amplification from both DNA and RNA 
templates. 

In nine of the 11 remaining corneas which did 
not contain evidence of GC mRNA we could 
amplify a fragment of LAT. The presence of 
LAT transcripts in the absence of GC mRNA 
suggests that viral gene transcription is limited in 
these corneas, and, within the limits of this 
study, follows the pattern of a neuronal type of 
latent infection. Our results must be further 
evidence for the possibility of corneal latency, 
though they are not unequivocal proof. Further 
investigation of the gene expression is necessary, 


_ particularly of other genes previously postulated 


to have a role in the establishment and mainten- 
ance of latency, such as infected cell protein O 
(ICPO), TK, and ribonucleotide reductase. 
Truly latent virus should be capable of reacti- 
vation, which we were unable to detect under the 
conditions described. Different cocultivation 
conditions may promote reactivation and 
improve detection of the low levels of virus likely 
to be involved. Nevertheless, it appears that in 
some patients HSV may be maintained in a latent 
state in the cornea, and this is not always related 
to prior herpes simplex keratitis. The implication 
of these findings to our understanding of the 
pathogenesis of herpes simplex keratitis are not 
yet clear. 
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ONOCAT Phaco System 


e Oertli SonoCat System allows the surgeon to perform phacoemulsification 
cedures via the anterior chamber, and via the pars plana during vitreous surgery. 


Its neat, modular construction has been designed for future system expansion 
when required. 


Full control of all functions is instantly achieved via the compact remote contro! 
panel. 


The lightweight piezoelectric phaco handpiece is air cooled and has integrated 
irrigation. Its straight-through aspiration channel reduces blockages by aspirated 
lens material. 


Automatic Dynamic Self Tuning adjusts phaco-frequency continuously to ensure 
maximum efficiency. 


r more information contact sole UK distributors 


Clement Clarke International Ltd. 
J Airmed House, Edinburgh Way, Harlow, Essex CM20 2ED Tel: 0279 414969 Telex: 81338 Fax: 0279 635232 
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TEOPTIC 


@ Effectively lowers IOP’ 


@ Has been shown to have less influence 
on pulmonary function, when compared 
with timolol and metipranolol * *’ 


e Has a prolonged therapeutic effect ' 
thus offering flexible b.d. dosage regimen 


© Well tolerated with few logal 7 
side-effects ` 


è Low concentration of benzalkonium 
chloride in a buffered solution. 


' Even though Teoptic may be less likely to induce airways narrowing when compared 
with timolol and metipranolol, its use is contra-indicated in patients with a history 
of bronchospasm. 
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Diagnosis and management of systemic Wegener's 
granulomatosis presenting with anterior ocular 


inflammatory disease 


Stephen J Charles, Paul A R Meyer, Peter G Watson 


Abstract 

The ocular and systemic features of 10 patients 
whose Wegener's granulomatosis presented 
with corneoscleral inflammatory disease are 
described. Marginal corneal infiltrates were 
seen in all patients with anterior scleritis and 
were a valuable sign of disease activity. Nine 
out of 10 patients had symptoms of systemic 
vasculitis on presentation; seven had renal 
impairment; three had chest x-ray abnor- 
malities. Autoantibodies against neutrophil 
cytoplasmic determinants (ANCA) were 
present in all cases. In seven patients the 
scleritis responded well to pulsed immuno- 
suppressive therapy followed by long term oral 
steroids and cyclophosphamide. Oral steroid 
therapy alone failed to control severe disease. 
Corneoscleral disease was not a cause of visual 
loss. Itis important to realise that inflammatory 
corneoscleral disease may be the presenting 
feature of a severe systemic vasculitis. 


Wegener's granulomatosis (WG) is a multifocal 
necrotising vasculitis which most commonly 
affects the lungs, upper respiratory tract, and 
kidneys.!? In consequence patients may present 
with haemoptysis from cavitating areas of pul- 
monary consolidation, sinusitis and serous otitis 
media, or renal failure resulting from chronic 
glomerulonephritis. Untreated, the disease used 
to be rapidly fatal; usually as a result of renal. 


The eye is involved in between 28%‘ and 5896? 
of cases, and patients often present with the 
ocular manifestations. There may be orbital 


invasion by  paranasal sinus granulomata, 
producing painful proptosis with ophthal- 
moplegia and optic nerve compression, or a focal 
vasculitis'' causing scleritis and peripheral 
corneal disease. In the past ocular involvement 
caused severe visual loss regardless of treatment.* 

The affected tissues show a necrotising 
vasculitis with granuloma formation, and 
leucocyte fragments have been demonstrated in 
the lumina of the inflamed vessels by electron 
microscopy.’ The characterisation of the disease 
has recently been facilitated by the detection of 
autoantibodies against neutrophil cytoplasmic 
determinants (ANCA) in patients with systemic 
vasculitis, especially WG and microvascular 
polyarteritis (MPA).'^" Two types of autoanti- 
body have recently been identified: c-ANCA 
active against a 29 kD protease? and p-ANCA 
directed against myeloperoxidase.“ The former 
appears to be specific for WG, while p-ANCA 
has been found in other forms of vasculitis such 
as MPA.5 

The treatment of choice in WG has been a 


. combination of systemic corticosteroids and a 
lymphocytotoxic agent, 


of which cyclo- 
phosphamide is the most effective.?'5 Pulsed 
intravenous corticosteroids and cyclo- 
phosphamide," and plasma exchange," have 
also been used to control the acute phase of the 
disease. 

In this study we describe the ocular and 
systemic features of a series of patients whose 


- WG presented with anterior ocular disease. We 


also consider the consequences for ocular 
morbidity when treatment is directed against the 
underlying systemic disease. 


Table 1 Results of investigations at presentation with eye disease 








Scleritis without necrosis. Scleritis with necrosis 
toithout gutter with gutter 
Patient: L 2 3 4 5 6 7 8 9 10 
Investigation n 
CXR changes ~ -— ~ + -— - + + — — 
Sinus XR changes m + ~ + + + + + — 
Hb gai) 13-8 12-1 10-3 11:6 13:2 12-4 9:4 11:3 8-0 153 
WBC (x101) 5:9 10:8 13:5 14-8 7:9 12-0 11-8 11-2 10-8 8.9 
Platelets (x 101) 432 534 847 495 3 386 832 814 651 243 
ESR (mm/h) 19* 123 129 83 32* 114 121 89 2140 35 
CRP (mg/l) ND . 123 192 109 gr 97 138 57 284 16 
Immune complexes i 
(normal <30ug/1) <30 10 28 4 ND 40 72 33 ND ND 
Complement N Raised N N N woe N N ND 
Raised immunoglobulins N TgA IgG N N IgG IgG Be ND N 
Raised ANCA titre + + t + + + + i 
Creatinine clearance ml/min ND 84-5 62°5 98-8 71:3 53-1 41-9 20-5 3-84 126 
Biopsy: Renal + ] 
Nasal + + + + + + T 
+ 
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*On steroid therapy. ND=not done. N=normal. FANCA testing not yet available when patient | initially presented, 


but ANCA was elevated when tested later. {Became raised 
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Patients and methods 

Between 1986 and 1989 ten patients (six females 
and four males) were seen in Addenbrooke's 
Hospital with scleritis complicating WG. All 
presented with scleritis, with or without corneal 
guttering, and had features compatible with WG 
in nasal mucosal or renal biopsies, together with 
increased ANCA. 

Each patient underwent full medical examin- 
ation, and their investigations are listed in Table 
l. The ANCA were measured by a solid phase 
radioimmunoassay (RIA); test sera were 
quantified as a percentage of the binding of a 
reference strong positive serum (normal range 
<16%). Indirect immunofluorescence (IF) 
was performed to distinguish granular cyto- 
plasmic staining (c-ANCA) from a perinuclear 
staining pattern (p-ANCA). 


Clinical findings 

The patients were divided into two groups 
according to the absence of presence of scleral 
necrosis. The age at onset of disease ranged from 
38-65 years (mean 56:6 years). 


SCLERITIS WITHOUT SCLERAL NECROSIS 


Systemic disease 

The first patient in this group appeared to suffer 
from scleritis alone, but developed renal failure 
four years later. Two other patients suffered 
from arthralgia at the time of their presentation; 
one also complained of epistaxis. Both were 
found to have renal disease. None had any 
evidence of lung disease. 

Renal biopsies in two patients demonstrated 
respectively mesangioproliferative glomerulo- 
nephritis and acute glomerular necrosis. In the 
third patient nasal mucosal biopsy showed 
necrotising vasculitis affecting small arteries and 
venules, with granuloma formation. The ANCA 
titre (RIA) was raised in all three cases, and IF 
confirmed granular cytoplasmic staining in two 
cases. 


Ocular disease 

All patients had anterior scleritis (Fig 1), in 
which different sectors became involved during 
the course of the disease; a mild anterior uveitis 
was also present in one. 

Limbal subepithelial infiltrates were seen in 
two cases, but thinning was not present. In one 
case areas of corneal epithelial disturbance were 
seen. 


Case history: patient 2: scleritis, limbal ischaemia 
and proteinuria 

A S1-vear-old woman with a two-year history of 
recurrent episcleritis presented with right 
anterior scleritis and marginal corneal sub- 
epithelial infiltrates. She also complained of a 
painful swollen foot. The erythrocyte sedi- 
mentation rate (ESR) was 123 mm/h and despite 
normal urea and electrolytes there was heavy 
proteinuria and reduced creatinine. clearance. 
Chest and sinus x-rays were normal. The ANCA 


Charles, Meyer, Watson 





Figure 1 Anterior scleritis without scleral necrosis (patient 3 
may be the presenting feature of WG. Scleral oedema is 
accompanied by episcleral venous congestion. 


titre was not raised and the eyes settled without 
treatment. 

Four weeks later the ANCA titre rose (RIA= 
44%), and renal biopsy showed mesangial 
proliferation compatible with, but not diagnostic 
of, a systemic vasculitis such as WG or MPA. No 
treatment was instituted. 

Four months later she developed bilateral 
multifocal marginal corneal epithelial defects 
(Fig 2) and granular subepithelial deposits. 
Herpetic infection was suspected, but no virus 
could be isolated, and there was no response to 
topical antiviral agents. Haemoglobin video 
imaging showed severe limbal hypoperfusion, 
and the epithelial defects were therefore 
attributed to limbal ischaemia. Her systemic 
vasculitis was controlled by cyclophosphamide 
and prednisolone, and, after two weeks, per- 
fusion of the limbal arcades had returned to 
normal and the epithelial defects had dis- 
appeared. Leucopenia and alopecia prompted 
reduction of the cyclophosphamide dose. She 
has had episodes of arthralgia but is currently 
controlled on cyclophosphamide (1:5 mg/kg) 
and prednisolone 10 mg daily. 


SCLERITIS WITH SCLERAL NECROSIS 


Systemic disease 

Seven patients (four males, three females) 
presented with necrotising scleritis. All had 
symptoms of systemic disease; arthralgia (3), 
cough and breathlessness (2), pain over the 





Figure 2. Unusual marginal corneal epithelial defect 
demonstrated by rose-Bengal stain ( panent 2). Haemoglobin 
videommaging showed hypoperfusion of the adjacent limbal 
arcades. The leston was not affected by antiviral therapy but 
resolved after immunosuppression. 
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Figure 3 Anterior scleral necrosis with conjunctival cover 
( Patient 4). Note yellow colour of necrotic sclera and the 
adjacent marginal corneal infiltrates, which are multifocal. 
grey and have diffuse edges. 


maxillary sinuses (6), epistaxis (6), and deafness 
(3). 

Sinus x-rays revealed mucosal thickening or 
sinus opacification in five patients. Three cases 
had chest x-ray evidence of pulmonary con- 
solidation, two with cavitation (Fig 6). Creatinine 
clearance indicated renal impairment in five 
patients. 

Nasal mucosal biopsy provided histological 
confirmation of vasculitis in six patients and 
showed granuloma formation in five. Conjunc- 
tival biopsy (prior to referral) had shown 
vasculitis in a further case. The ANCA titre was 
also raised in all these patients. However, one 
had a normal titre at presentation, which was 
raised 18 months later. IIF could be demon- 





Figure SA Corneal guttering central to areas of scleral 
necrosis with loss of conjunctival cover (patient 7). Note 
collagen plug in corneal gutter (arrowed) and necrotic tissue 
emerging from conjunctival defects. 





Same patient one week later, after two pulses of 
intravenous cyclophosphamide and methylprednisolone. The 
corneal plug from the nasal gutter has been lost, revealing a 
limbal perforation. 


Figure SB 





Antenor scleral necrosis with loss of comiuncnval 
cover. The scleral necrosis is confluent unth a circumferentia 
corneal melt ( patient 8 


Figure 4 


strated in six cases, and in all of these c-ANCA 
was confirmed. 


Ocular disease 


Scleritis. Scleral necrosis appeared to arise at a 


single focus, which evolved either by enlarge- 
ment or by the development of satellite lesions 
(Fig 5A). Superior sclera was involved in fou 
subjects, inferior in one and nasal in three 
Ultrasound demonstrated spread to 
equatorial sclera in two patients. Necrotic sclera 
appeared yellow when viewed with low intensitv. 
diffuse light (Fig 3). The overlying conjunctiva 
remained intact in two patients (Fig 3) but had 
become lost in five by the time of presentation 
(Figs 4, 5A, 7A). 

Subconjunctival haemorrhage was present in 
five patients. 

Limbal changes. The scleral necrosis trans- 
gressed the limbus in three patients (Fig 4) and 
evidence of limbal vascular remodelling was 
found in the remainder. 

Corneal infiltrates. Multifocal stromal infil- 
trates below Bowman’s membrane extended 
centrally from the limbus in every patient (Fig 
3). Disease activity was accompanied by enlarge 
ment of the infiltrates and loss of definition ol 
their borders. Conversely, during periods of 
remission they became smaller and more discrete 
(Fig 7d). 

Corneal guttering was present in four patients 
Gutters arose only central to areas of sclera! 
necrosis (Fig 5A). Circumferential progression 
was characterised by stromal oedema at the 


post 





Lamellar corneoscleral graft performed afte 


Figure 5€ 
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leading edge. The central limit of the gutter was 
shelving in three cases and steep in one. Limbal 
perforation occurred in one patient (Fig 5B) but 
anterior chamber depth was maintained, allowing 
corrective corneoscleral lamellar patch grafting 
to be delayed until disease activity had been fully 
controlled (Fig 5C). 

Uveitis. A few cells and minimal flare were 
present in four cases. 


Case history: patient four: nodular scleritis with 
cavitating lung lesions 

A 39-year-old woman, with a past history of 
polyarthralgia, developed left anterior scleritis. 
This initially responded to high dose oral 
steroids, but then relapsed accompanied by a 
cough, a sore throat and malaise. She first 
attended our unit with visual acuities of 6/5 OD 
and 6/36 OS, left nodular scleritis with dis- 
ruption of the adjacent limbal arcade, and super- 
ficial marginal stromal corneal infiltrates (Fig 3). 

Chest x-ray revealed multiple cavitating areas 
of pulmonary consolidation (Fig 6), but sinus x- 
rays were normal. The ESR, c-reactive protein 
(CRP), and ANCA titre were raised, but renal 
function was normal. Though ear, nose, and 
throat examination gave normal findings, nasal 
mucosal biopsy showed active vasculitis with a 
giant cell infiltrate, granuloma formation, and 
necrosis diagnostic of WG. 

After three pulses of intravenous methyl- 
prednisolone and two of cyclophosphamide her 
scleral nodule diminished. Despite daily oral 
prednisolone (20 mg) and cyclophosphamide 
(1-5 mg/kg), scleritis recurred in a different site 
one month later. This responded to two further 
pulses of methylprednisolone and cyclo- 
phosphamide. Maintenance cyclophosphamide 
was increased, but after six months was replaced 





Figure6 Chest x-ray ( patient 4) showing cavitation within areas of pulmonary 
consolidation (arrowed), typical of WG. 
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by azathioprine. Her scleritis relapsed on the 
new regimen, now involving postequatorial 
sclera with severe posterior uveitis. She also 
developed a pericardial effusion. Cyclophos- 
phamide was restored and the scleritis is now 
controlled, but visual acuity in the affected eye is 
reduced to counting fingers (CF) by a macular 
hole complicating chronic cystoid macular 
oedema secondary to posterior uveitis. 


Case history: patient 8. Scleral necrosis, deafness, 
pulmonary cavitation, and renal failure 

A 64-year-old man presented with a two-month 
history of arthralgia affecting his knees and 
elbows, nasal obstruction, and epistaxis, then 
soreness of both eyes and unilateral deafness. 
Visual acuities were 6/6 OD and 6/9 OS. There 
was bilateral superior scleral necrosis, with 
necrosis of the overlying conjunctiva, widespread 
pericapillary haemorrhages, and damage to the 
limbal vascular arcades (Fig 4). Marginal corneal 
infiltrates were accompanied by early corneal 
gutter formation and mild anterior uveitis. 

The ESR and CRP were raised and there were 
microscopic  haematuria,  proteinuria, and 
reduced creatinine clearance (20:5 ml/min). 
Chest x-ray showed a cavitating pulmonary 
lesion, and sinus x-rays showed antral mucosal 
thickening. The ANCA titre was found to be 
raised. Nasal mucosal biopsy showed features 
suggestive of WG and renal biopsy severe 
necrotising glomerulonephritis. The patient was 
treated with pulsed intravenous methyl- 
prednisolone and cyclophosphamide. Despite an 
improvement in his scleritis, his creatinine clear- 
ance continued to fall and plasma exchange was 
started. This reduced circulating ANCA and 
improved renal function. His disease is currently 
controlled by prednisolone 10 mg and cyclo- 
phosphamide 40 mg daily, and both eyes have 
retained visual acuities of 6/6. 


Treatment 
All patients were admitted to hospital for 
investigation and clinical evaluation. 

Non-steroidal anti-inflammatory agents had 
been used prior to admission in six patients but 
were never successful. 

Oral steroids were used in all patients but alone 
never controlled acute disease. In two patients 
(without scleral necrosis) control was achieved 
by additional oral cyclophosphamide. 

Pulsed immunosuppressive therapy (intravenous 
methylprednisolone and cyclophosphamide") 
was used in the seven patients, six with scleral 
necrosis, who had not responded to oral steroids 
and in whom scleritis was progressing rapidly. 
Intravenous injections of methylprednisolone 
(0-5-1-0 g) were repeated at three-day intervals 
until the scleritis had subsided: no more than 
four injections were ever required. Cyclo- 
phosphamide (0-5 g) usually accompanied the 
first two pulses of methylprednisolone. Oral 
prednisolone (15-20 mg) was started with the 
first pulse, and cyclophosphamide (2 mg/kg) was 
added when its intravenous administration 
ceased. This treatment acheived control of 
scleritis in all patients in whom it was used. 





Figure 7A — Necrotising scleral granuloma with loss of 
conjunctival cover (patient 5). 





Figure 7B 


The same patient five weeks later, showing 
excessive granulation tissue which developed during 
recovery. It was centred on a perforating deep scleral 
artery. 


Plasma exchange was used in two patients with 
severe progressive renal disease: one had received 
pulsed immunosuppressive therapy, which had 
appeared to control the scleritis but not the renal 
disease; the other presented in severe renal 
falure and was also treated with oral cyclo- 
phosphamide and prednisolone. 

Azathioprine was substituted for cyclo- 
phosphamide in one patient in remission, and 
prompted an immediate relapse. 

Surgery was required in one patient. A corneo- 
scleral patch graft was performed for a limbal 
perforation after the disease had been controlled 
medically ( Fig 5C). 


CLINICAL PROGRESS 

In areas of conjunctival necrosis exposed sclera 
became covered by fibrovascular tissue from 
adjacent conjunctiva. These neovascular mem- 
branes contracted, distorting the surrounding 
conjunctival vascular pattern (Figs 7A, B, C). 
Granulation tissue was pronounced in one patient 
(Fig 7B). It arose in a zone of scleral necrosis, was 
centred on a perforating deep scleral artery, and 
later became infarcted. 

During remission marginal corneal infiltrates 
became smaller, better defined, and more 
refractile in nature but did not disappear 
completely (Fig 7D). 


FOLLOW-UP 

Six out of 10 patients required no further pulsed 
immunosuppressive therapy to control their 
scleritis (follow-up 11 to 72 months, mean 25 


exposed sclera became covered by 
membrane. This contracted, distorting the contunch 
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Figure 7C After mvolunon of the granulation tissue, th 
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Figure 7D 
demonstrated by retroilluminanon in the same ev 


months). One two (two Cases 
further pulsed treatments were necessary in fou! 
patients. 

Five patients had relapses of their systemi 
WG giving rise to acute renal failure (1 
gressive renal failure (2), pericardial effusion 
rashes (1), and arthralgia 
requires haemodialysis. 

Two out of 10 patients lost visual acuity in onc 
eye after presentation: from 6/36 to counting 
fingers due to a macular hole secondary to 
cystoid macular oedema and uveitis in one; and 
from 6/24 to 5/60 due to retinal vascular occlusion 
complicating thrombocytosis in the othe! 
Anterior segment changes such as guttering and 
perforation did not produce visual loss. 

Intravenous methylprednisolone and cyclo 
phosphamide were well tolerated apart from 
transient hyperglycaemia and electrolyte 
disturbances. Four patients became mildly 
cushingoid (with weight gain and facial changes 
and one developed osteoporosis on prolonged 
systemic steroids. Alopecia was symptomatic in 
two patients. Pneumonia associated with 
cyclophosphamide-induced leucopenia 
requiring admission to hospital arose in two 
patients. One patient suffered from herpes 
simplex virus pharyngitis. Later, when his WG 
was inactive, he died of a viral myocarditis 
Although he was not severely leucopenic (leuco 
cytes 3-3 10°/dl), this may have been related to 
his immunosuppression. 


two cases) or 


. pro 
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3). One patient now 
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Discussion 
This paper considers the manner in which WG 
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may present in an eye clinic, though our cases 
reflect a bias in this centre towards corneoscleral 
inflammatory disease. The mildest scleritis was 
accompanied by critical involvement of. other 
systems, and even when no symptoms were 
volunteered they could be revealed by careful 
questioning. The discovery of systemic disease 
was vitally important to all our patients, ‘and 
treatment of this, rather than the eye in isolation, 
reduced ocular morbidity. | 

The scleral changes with which these patients 
presented included episcleral vasodilatation and 
oedema, scleral oedema, and scleral necrosis, 
which was often accompanied by destruction of 
theoverlying conjunctiva. Although conjunctival 
necrosis is a dramatic physical sign, the presence 
of scleral necrosis correlated best with the extent 
of systemic involvement. 


It has been proposed that corneoscleral des- 


tructive disease straddling the limbus charac- 
terises systemic vasculitis.?? Every patient with 
scleral necrosis did have multifocal, peripheral 
corneal infiltrates beneath Bowman's membrane, 
showing the vulnerability of the limbal arcades in 
this condition. This is to be the subject of a 
further paper. Corneal guttering arose less fre- 
quently, and always adjacent to necrotic sclera. 
Although scleritis was the presenting symptom 
in all our patients, it was not responsible for 
visual loss. When this occurred, it resulted from 
cystoid macular oedema complicating uveitis in 
one case and retinal vascular occlusion in another. 


The latter was associated with reactive thrombo-. 


cytosis, highlighting the susceptibility of 
damaged vascular beds to alterations in blood 
viscosity. 


Despite their ophthalmological presentation, 


our patients gave histories revealing systemic 
disease, ANCA levels were raised, and investi- 
gations confirmed involvement of respiratory 
tract and kidneys in all but two. Our inclusion of 
two subjects (2, 10) with scleritis and raised 
ANCA titres, but without the full clinical criteria 
of Fauci et al, reflects our view that this 
investigation may enable diagnosis earlier in the 
natural history of the disease. Both patients 
already had widespread vasculitis requiring 
systemic treatment. 


CLINICAL ASSESSMENT 

Although a careful history, and systemic and 
otolaryngological examination, exposed systemic 
inflammatory disease in our patients, further 
investigations were helpful in confirming the 
diagnosis and systems affected, and monitoring 
response to treatment. 

Even in the absence of symptoms we frequently 
found radiological evidence of sinusitis or 
pulmonary cavitation. Renal impairment, which 
was found at presentation in most of our patients, 


was also always asymptomatic. Half the patients . 


had significant proteinuria, and creatinine 
clearance was reduced in seven out of 10. 
Furthermore, renal disease was seen in patients 
with and without scleral necrosis: hence mild 
scleritis may be the presenting feature of incipient 
renal failure. 

The activity of WG is reported to be better 
estimated by CRP than ESR,” but both investi- 


; Charles, Meyer, Watson 


gations proved equally sensitive during the 
assessment and management of our patients. 
Seven subjects presented with an ESR of over 
80 mm/h, and two of the remainder were already 
on steroid therapy. In addition there was usually 
anaemia, leucocytosis, and thrombocytosis. 

Immune complexes, complement, and serum 

immunoglobulins were raised in some patients, 
but, as in other studies, these were not consistent 
findings.” One patient had a positive test for 
rheumatoid factor, but with the exception of 
ANCA other autoantibodies were not found in 
our patients. 
- The initiation of long term immuno- 
suppressive therapy demands confident diag- 
nosis of the underlying systemic disease. In this 
study the only diagnostic histology was obtained 
from nasal mucosal biopsy in one case after 
normal findings on otolaryngological examin- 
ation. We consider this to be the most appropriate 
biopsy site in patients presenting with anterior 
ocular disease, even in the absence of upper 
respiratory symptoms. However, precise histo- 
logical confirmation may still be difficult in both 
severe? and early disease," and inconclusive 
histology should never delay treatment. 

As in previous reports? " the multifocal nature 
of this disease precluded the use of histology as a 
sole criterion for inclusion in our study. The 
ANCA titre (RIA) was increased in every case, 
usually at presentation but later in the course of 
the disease in two patients. Whenever it could be 
characterised by IIF, granular cytoplasmic 
staining was found, supporting the diagnosis of 
WG as opposed to other forms of vasculitis. The 
quantification of ANCA by RIA also provided a 
useful indicator of disease activity with which to. 
monitor treatment. 


TREATMENT 
Oral steroids alone were insufficient to abort the 
progression of scleral necrosis. However, pulsed 
immunosuppressive therapy with intravenous 
methylprednisolone and cyclophosphamide 
successfully controlled scleritis whenever it was 
used. In the acute phase co-existing respiratory 
and renal disease had to be closely monitored, 
and two of our patients required plasma exchange 
because of progressive renal disease. Exacer- 
bations were common, particularly following 
changes in treatment, but responded well to 
further pulsed immunosuppressive therapy. 

Pulsed methylprednisolone and cyclo- 
phosphamide were well tolerated by all these 
patients. However, methylprednisolone therapy 
may be hazardous, and deaths have been 
reported.” The complications of prolonged oral 
prednisolone therapy are well known, and cyclo- 
phosphamide also has many side effects, 
including leucopenia,“ haemorrhagic cystitis,” 
alopecia,” teratogenesis,"* and malignancy." 
Two of our patients developed profound cyclo- 
phosphamide-induced leucopenia, and in both 
cases this was followed by pneumonia. 

We routinely check blood counts twice weekly 
during the inception of cyclophosphamide 
therapy, and monthly thereafter. However, the 
control of WG with immunosuppressive drugs 
may itself put a patient's life at risk, and many 
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ophthalmologists will wish to collaborate with 
physicians experienced in lymphocytotoxic 
therapy. 

Ophthalmologists must be able to recognise 
the patient whose eye disease is the presenting 
feature of a life-threatening systemic vasculitis. 
Previous studies have described inexorable 
progression of the ocular disease in WG, but with 
prompt diagnosis and treatment of the under- 
lying systemic disease this need not occur. 


The authors thank Dr C M Lockwood for his advice and assistance 
with ANCA analysis. 

Paul Meyer is in receipt of a research fellowship from the 
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The antineutrophil antibody in uveitis 


D W Young 


Abstract 

Ninety eight patients with uveitis of various 
types were tested for the presence of the 
antineutrophil antibody or ANCA by an in- 
direct immunofluorescence method. This anti- 
body is found in patients with diseases 
associated with small vessel vasculitis, includ- 
ing Wegener's granulomatosis and micro- 
scopic polyarteritis. Eleven true positive cases 
were found. A positive test was not associated 
with the anatomical site of the uveitis but was 
related to the time course of the disease. In 
particular single/repeated rather than non- 
recurrent uveitis was associated with a positive 
test. Three groups of patients seem more likely 
to have positive tests: those with bilateral 
chronic posterior uveitis; a group with an 
anterior uveitis which is single/repeated who 
were younger than 46 at disease onset and had 
isolated eye disease; and an older group, aged 
60 years or more at onset, with single/repeated 
uveitis and systemic features. 


Over the years many antibodies have been dis- 
covered. Some, such as the antinuclear antibody 
for disseminated lupus erythematosus or 
rheumatoid factor for rheumatoid arthritis, are 
specific for a limited range of conditions, though 
neither are absolute markers for these condi- 
tions. Others, such as smooth muscle antibodies 
or parietal cell antibodies, are non-specific and 
frequently found in immune mediated diseases. 
They do not identify particular diseases. 

In the early 1980s an antibody specific for 
neutrophil cytoplasm was recognised in diseases 
associated with systemic vasculitis.’ Later this 
antibody was found to be a marker for a narrow 
range of conditions all associated with small 
vessel vasculitis. 

Small vessel vasculitis is found in several 
diseases, including Wegener's granulomatosis,’ 
microscopic polyarteritis,’ and segmental focal 
glomerulonephritis. These conditions may all 
have the antineutrophil antibody (ANCA) as a 
common antibody. The antibody reacts against 
components of the neutrophil cytoplasm giving 
rise to a charactéristic appearance on indirect 
immunofluorescence.* 


The antineutrophil cytoplasmic antibody 


reaction can give one of three appearances, two 
of which, cytoplasmic and perinuclear, are 
regarded as positive. The third is a diffuse 
pattern, which is a non-specific reaction due to 
an excess of miscellaneous antibodies. 

The cytoplasmic appearance is called 
C-ANCA. The 'C' is for classical, and it is most 
often found in Wegener's granulomatosis. The 
P-ANCA or perinuclear pattern occurs if 
neutrophil myeloperoxidase is exposed and com- 
bines with nucleic acid during the alcohol fixing 
stage. This reaction is more commonly found in 


microscopic polyarteritis, though neither of 
these patterns are absolute for a particular 
disease. 

Initially it seemed that the antibody might 
occur in only a limited number of conditions, but 
the list is expanding and now includes 
Kawasaki’s disease, antiglomerulobasement 
membrane disease,’ and the renal-pulmonary 
syndrome due to an IgM antibody.* All have a 
small vessel vasculitis. 

A survey of uveitis’ showed that in 44% of 
patients with anterior uveitis and in 96% of 
those with posterior uveitis no cause for their 
disease was found. Immunologically mediated 
mechanisms are possible when no cause is 
found.* 

The uveal tract, particularly the choroid, is 
very vascular, and a vasculitis involving 
arterioles and venules is a common feature of 
uveitis. Against this background it seemed 
reasonable to look for the ANCA in patients with 
apparent idiopathic uveitis in the hope of either 
defining a disease mechanism, or deciding if 
conditions such as Wegener's granulomatosis or 
microscopic polyarteritis were present. There- 
fore patients attending an uveitis assessment 
clinic were screened for the ANCA. 


Material and methods 


"The ANCA test was done by indirect immuno- 


fluorescence as recommended by the 1st ANCA 
workshop in Copenhagen in 1988.* After anti- 
coagulation with edetic acid (EDTA) diluted 1 in 
2 with tissue culture medium, dextran 110 (CP 
Pharmaceuticals Ltd) was added. The blood was 
incubated for 30 minutes at room temperature, 
the white cell rich supernatant was harvested, 
and the cells were washed once in the medium 
and then centrifuged on to microscope slides 
(Cytocetrifuge Shandon) and fixed in 9596 
ethanol at 4°C for 5 minutes. 

Test and control sera were incubated with the 
cells on the slides in a moist chamber for 30 
minutes at room temperature. They were then 
washed for 20 minutes in a bath of phosphate 
buffered saline, pH 7-2, and incubated with a 
dilution of fluorescein isothiocyanate (FITC)- 
labelled anti-human IgG (Binding Site Ltd) for 
30 minutes at room temperature. After a further 
period of washing, a drop of DABCO diazo- 
bicyclo-octane (Aldrich) was added and the 
slides were examined under a fluorescence micro- 
scope (Leitz). 

The patients were referred from a general 
ophthalmology clinic with the diagnosis of 
uveitis, cause unknown. The anatomical site, 
time course, and activity of the inflammation 
were ascertained from the referral request, the 
patients’ symptoms, and the blood test results. 

All patients had a full clinical examination and 
a set of investigations including erythrocyte 
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sedimentation rate (ESR), full blood count, and 
measurement of urea, electrolytes, liver function 
(bilirubin, alkaline phosphatase, aspartate), 
immunoglobulins, C reactive protein, anti- 
nuclear factor, rheumatoid factor, immune com- 
plexes, and immunoglobulins (IgA, IgG, IgM), 
and chest x ray and urine testing for protein, 
glucose, and blood. 

Other investigations were done if they seemed 
relevant. These included a test for herpes virus 
antibodies, Kveim test, Mantoux test, tissue 
biopsy (lachrymal, nasal mucosa), test for 
toxocara, toxoplasma titres, and syphilis 
serology. 

The type of uveitis was defined according to 
the site of the predominant signs and classified 
after the recommendations of the International 
Uveitis study Group” with the modification that 
‘long non-recurrent’ is called chronic. If two sites 
were of equal prominence, this was noted. 
Those patients with a posterior uveitis whose 
major lesion was a retinal vasculitis were listed 
separately in some of the tables. 


The time course of the disease was divided into 


single/repeated when the duration of each 
episode was less than six months and chronic if it 
was greater. 

A questionnaire reflecting the features of 
microscopic polyarteritis, Wegener's granulo- 
matosis, and glomerulonephritis was put to the 
ANCA-positive patients. 

On the basis of all the clinical and laboratory 
information the patients were divided into those 
with isolated eye disease (IED) and those with 
systemic features and eye disease (SED). x? or 
Fisher's exact tests were used to test for statis- 


Table! Site of uveitis and ANCA test result 





AU (%) PU(%) AU+PU(%) IP(%) RV(%) 


ANCA +ve S(4$) 1(9) 2 (18) 1(9) ) 208) 
ANCA —ve 58 11 9 2 7 
Total 64(65) 12(12) 10(10) 3(3  À 9(9) 





Table 2 Time course of uveitis and ANCA result — all 





patients 

Single/repeated (%) Chronic (96) 
ANCA - ve 9 (82) 2 (18) 
ANCA -ve 43 44 
Total 52 (53) 46 (47) 


Table 3 Summary of patients with ANCA positive 








ANCA Uveitis IED/ Persisting 

Patient type Sex Onset type SED result 

l C F 19 RV S No 

2 C M 21 AU B/R I No 

3 C F 54 RV S No 

4 PN M 8 AU+PUBR I Yes 

5 PN F B AU+PUBR I No 

6 PN M 32 APMPPE I No 

7 PN M 37 IU B/S .] No 

8 PN M 45 AU U/S I No 

9 PN F 60 AU B/R S No 
10 PN M 7 AU B/R S Yes 
ll PN F 82 AU BR S No 





C Cytoplasmic ANCA type. PN = perinuclear ANCA type. 
B= bilateral. U=unilateral. S= single. R=repeated 


Table4 ANCA positives: cytoplasmic versus perinuclear responses 





Number Male Meanage AU AU+PU  IUPU IED SED 
Cytoplasmic 3 l 31-3 1 1 1 l 2 
Perinuclear 8 5 44-8 4 2 2 5 3 
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tical significance. The two-sample t test was used 
to compare the ages of the ANCA-positive and 
negative group. Percentages in the tables were 
calculated across the rows. 
Abbreviations used are AU anterior uveitis, 
IU intermediate uveitis, PU posterior uveitis, 
'APMPPE acute posterior multifocal placoid 
pigment epitheliopathy, RV retinal vasculitis. 


Results 
The total number of patients screened was 98, 
comprising 41 males and 57 females. Among 
these 19 positive tests were found; three had the 
cytoplasmic pattern, eight the perinuclear, and 
eight the diffuse. This last group are included in 
the negatives, giving 11 true positives and 87 
negatives. 

There were five males in the positive group 
and 36 in the negative as compared with six 
female positives and 49 negatives. The average 
age of the positive group was 42-7 years com- 
pared with 36-9 in the other group. None of these 
differences were statistically significant. 

The distribution of the positives over the 
various anatomical sites for uveitis was broadly 
in proportion to the number of patients with that 
type of uveitis. No predilection for a particular 
site was revealed. 

The difference 1n the proportion of positives 
with single/repeated over the chronic variety of 
uveitis gave a y’ of 4-11, significant at the 5% 
level. ANCA positives were found more often in 
single/repeated uveitis. 

This analysis was repeated for the largest 
diagnostic group. AU which was single or 
repeated was found in 45 of the 98 patients. In 
this group there were six positive ANCA results. 
In the 19 patients with chronic AU no positives 
were found. Though this suggests an association, 
it was not statistically significant. 

Every patient with a positive test had inflam- 
matory changes in the anterior chamber at some 
stage of their disease. In a few the changes were 
minor compared to features in other parts of the 
eye, so the diagnosis of AU was not made, 
Patient 6 had 1+ of flare and a few«etfs'in: 
anterior chamber for a short time, Put! 
overwhelming features nic « ot^ 
visible in the fundus. f 

Both types of ANCA responses wert a 







common. The sex ratio (five female ; atid ti 
males) was equal. The age of onset. ^ : tp ic 
Five patients had other clinical features suggest- 
ing a systemic disease. These included Behcet’s 
disease, mild colitis, polymyalgia rheumatica, 
interstitial lung disease, and non-specific ill 
health. Six patients appeared to have isolated eye 
disease. 

In nine patients the ANCA test became nega- 
tive as their eye disease settled. 

Different groups were tested to see if the 
proportion of positives in those with only eye 
disease differed (IED) from those with eye 
disease and systemic features (SED). No dif- 
ferences were found between ANCA-positive 
and negative patients when tested over the whole 
group, those with single or repeated uveitis, or 
those with only anterior uveitis. 
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The perinuclear group contained more males, 
was older, and had fewer systemic features than 


- the cytoplasmic group. Two of the patients in the 


cytoplasmic group had posterior uveitis which 
was bilateral and chronic. This conjunction of C- 
ANCA-positive and chronic posterior uveitis 
seems to identify a separate subgroup of ANCA- 
positive patients with uveitis. 


Discussion 
Those tested do not form a random sample of 
patients with uveitis. Selection occurred at three 
levels: at referral from the community to the eye 
hospital by the general practitioner; by the 
ophthalmologist, who referred those patients 
who -were causing concern because of their 
severity, their non-responsiveness to therapy, or 
the association of systemic features; and finally 
within the clinic no attempt was made to test 
systematically all patients. Those tested were the 
ones without an initial obvious.cause for their 
condition such as sarcoid or tuberculosis. 
Positivity of this test depends in some circum- 


stances on the disease activity. It is used as a ' 


marker to monitor the progress of Wegener’s 
granulomatosis.? The test was performed when 
the patients were seen in the assessment clinic, 
and this was usually one to four weeks after their 
initial presentation, often when the condition 
was settling. It is possible the number of posi- 
tives was underestimated. 

In nine patients the test changed from positive 
to negative as their condition improved. In two 
(4 and 10) the test was persistently positive 
irrespective of the eye disease activity. 

Patient 4 developed anterior uveitis when aged 
8. It has continued intermittently for 28 years. 
Apart from some joint swelling lasting a few days 
he has had no other symptoms. He may have a 
chronic vasculitis which is restricted to the eye. 
The other patient (10) has systemic features 
suggestive of a more generalised disorder. 

Any clinical features outside the eye which 
might possibly be related either to the eye or to a 
disease affecting the eye labelled the patient as 
having a systemic condition. This was used to 
divide patients into those having isolated eye 
disease and those not. No evidence was found to 
link a positive test to systemic disease. 

The proportion of positive tests, about 11%, 
was similar in patients with AU, PU, or AU plus 
PU. The site of the uveitis was not therefore 
associated with a positive test. 

Analysis of the time course of uveitis (Table 2) 


"shows that single/repeated uveitis was more 


frequently associated with positivity than 
chronic disease. This association was not found 
when AU alone was considered, though the 
results were suggestive. Possibly the size of the 
groups was not large enough to give statistical 
significance. 

In the positive group there was no consistency 
in sex, age of onset, or association with other 
diseases, nor in type of ANCA response and any 
of these features. If it is assumed that all patients 
with a positive ANCA response have a small 
vessel vasculitis, then it follows this disease 
process does not cause a single type of uveitis. 

Two explanations might account for the gross 


Young 


variation in patients with. positive results. 
Firstly, the test is totally non-specific and occurs 
in a wide variety of immune mediated diseases 
which produce an excess of antibodies of all 
types. Hence a wide variety of uveitides will 
occur. This view is unlikely. Many diseases can 
give rise to an occasional positive test, but 
consistent positives are found only in those 
conditions which have a small vessel vasculitis, 
suggesting a specific pathogenesis. 

Alternatively the test does reflect a specific 
abnormality which gives rise to a single patho- 
logical process. However, there are many initiat- 
ing factors for this process, and it may encom- 
pass patients of differing ages and associated 
diseases. This process can be manifested in 
different parts of the uveal tract, giving different 
anatomical sites for the uveitis. In a similar way 
other common pathogeneses may appear in dif- 
ferent ways in the eye: consider the widespread 
features of ocular sarcoid, for example. 

Wegener's granulomatosis and microscopic 
polyarteritis, which are most specific for the 
ANCA test, for unknown reasons cause different 
clinical responses in different patients, even 
though the pathological process is common. It is 
possible there is a common pathogenesis in 
ANCA-positive patients which gives rise to dif- 
ferent clinical features. 

At present it is not possible to make statements 
on the significance of a positive ANCA test, but 
certain pointers are evident. Perhaps the most 
interesting feature of this study was the associa- 
tion of a positive test and isolated uveitis tending 
to be single or repeated. Four patients (2, 4, 5, 8) 
fell into this group. However, the numbers are 
small, and statistical significance was not 
achieved for this association. This group may 
represent a small part of the high proportion of 
patients with AU in which no causative agent is 
found. A positive test does suggest there is a 
vasculitis caused by an antibody which cross 
reacts with elements of the neutrophil 
cytoplasm. 

The two types of positive ANCA tests seem to 
identify three different groups of patients. The 
cytoplasmic response was associated with a 
chronic posterior uveitis manifested as a retinal 
vasculitis (patients 1, 3). The cytoplasmic 
response is normally associated with Wegener’s 
granulomatosis. Both of these patients had sys- 
temic features; patient 1 had Behcet’s disease, 
and patient 3 a mild colitis; neither had 
Wegener’s granulomatosis. 

The perinuclear positives fell into two groups. 
All had single/repeated disease, usually with an 
isolated AU, though some had intermediate or a 
posterior uveitis as well. The first group (4, 5, 7, 
8) was younger (disease started before the age of 
46 years) and without systemic features. The 
second group (9, 10, 11) was older, aged 60 years 
or more at onset, and associated with systemic 
features or diseases. 

Eleven positive responders are rather a weak 
foundation for such suggestions, but they are 
offered as starting points for other i investigators. 
Until the immune processes which cause uveitis 
are better defined, the role of this test will remain 
unclear. In a few it will help the diagnosis of 
microscopic polyarteritis nodosa, but in the 


The antineutrophil antibody in uveitis 


majority it will be an interesting though un- 
explained finding. 


The author acknowledges the help given by Dr R B Thompson, 
consultant immunologist, in performing the ANCA test, and the 
consultant ophthalmologists of the Birmingham and Midland Eye 
Hospital for allowing their patients to take part in this study. 
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FIFTY YEARS AGO 


Mustard gas and its implications 


Dear Sirs,—In reply to Messrs. John Eyre and 
Frank W Law may I state that I have seen one drop 
of 4 per cent solution of hyd. perchlor. in glycerine 
accidentally fall on the cornea and in a few seconds 
which elapsed before washing out the conjunctival 
sac, severe and lengthy, but not permanent damage 
was inflicted on almost the whole of the corneal 
epithelium. Here there was no question of absorp- 


tion. I quite agree with them that in the field of. 


biology there is nothing more misleading than the 
argument from analogy, which indeed led eminent 
men to assume and publish results on the assump- 
tion that because man could accommodate the mam- 
mals could also. 

But the argument from analogy hardly applies in 
this instance just quoted. 

As regards the late effects of mustard gas on the 
cornea, the few cases I have seen showed deep seated 
infiltration rather than ulceration and there was very 
little clear cornea left anywhere. So that I doubt 
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whether either diathermy or contact glasses would 
have assisted. If such cases, which I am glad to say 
are rare, present themselves, the method suggested 
will be borne in mind. It is true that these conditions 
do recur without obvious cause. No one will be more 
grateful than myself if the writers have devised an 
effective treatment of mustard gas in the field, and 
will look forward to their publication of their experi- 
mental results. But the practical use of any remedy 
of the kind in advanced positions of any army is very 
difficult but not insuperable. 

Some idea of the difficulty of acting efficiently in 
advanced stations may be learnt from the Palestine 
campaign, where towards the end men with high 
temperature were given quinine at once, no matter 
what seemed to be the cause of the temperature. If 
the medical officers had waited until they could be 
sure that malaria was the cause it would at times 
have been too late. To neutralise the effects of 
mustard on the eyes, special instruction for the 
forward units will be a necessity. — Letter from 
James W Barrett. Br F Ophthalmol 1941; 25: 95. 
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Distinguishing features of the iridocorneal 
endothelial syndrome and posterior polymorphous 
dystrophy: value of endothelial specular microscopy 


Hania C Laganowski, Emil S Sherrard, Malcolm G Kerr Muir, Roger J Buckley 


Abstract 

The literature suggests that posterior 
polymorphous dystrophy (PPD) may show 
features such as iridocorneal adhesions, glassy 
membranes, and pupillary ectropion which are 
typically ascribed to the iridocorneal endo- 
thelial (ICE) syndrome. This complicates 
diagnosis. PPD, unlike ICE, is familial, and 
ICE, unlike PPD, is usually progressive and 
frequently complicated by glaucoma: thus it is 
important to distinguish between them. To 
determine whether this could be achieved by 
specular microscopy, since the posterior 
corneal surface is abnormal in both conditions, 
57 cases of ICE and 44 of PPD were repeatedly 
examined and photographed with the specular 
microscope. Progressive and/or static 
morphological features of the corneal endo- 
thelium and Descemet's membrane were 
found that were specific for each condition. 
Specular microscopy can thus provide a 
definitive diagnosis of ICE or PPD even in 
uncertain cases. 


The iridocorneal endothelial or ICE syndrome, 
which comprises Chandler's syndrome (CHS), 
progressive iris atrophy (PIA), and the iris 
naevus (Cogan-Reese) (INS) syndrome, is a non- 
familial, usually unilateral anomaly of the 
posterior cornea and iris, the aetiology of which 
is unknown.’ 

Posterior polymorphous dystrophy, or PPD, 
is generally regarded as an inherited, frequently 
bilateral abnormality of the posterior, non- 
banded layer of Descemet’s membrane, which 
implies that it is congenital and the result of an 
anomaly of the corneal endothelium at about the 
time of birth.’ 

The ICE syndrome is typically symptomatic 
and is most commonly diagnosed in middle age. 


It is progressive and is frequently complicated by — 


glaucoma and/or corneal decompensation. 

Posterior polymorphous dystrophy has been 
diagnosed in all age groups, usually as an 
incidental finding, since it is typically asympto- 
matic. It is commonly non-progressive; only 
occasionally is it associated with corneal 
decompensation or glaucoma.’ 

The universal clinical sign of the ICE syndrome 
is a finely hammered silver appearance’* of all or 
part of the posterior corneal surface when viewed 
in specularly reflected light with the slit-lamp. 
When only part of the posterior corneal surface 
appears as hammered silver, the remaining areas 
of endothelium are composed of either enlarged 
or exceptionally small cells.’ Dystrophic iris 
changes are almost always present. These range 


from subtle stromal melting (as in CHS) to full 
thickness iris ‘melt’ and/or ‘stretch’ holes (as in 
PIA) and the formation of constricted nodules on 
the anterior iris surface (as in INS). Peripheral 
anterior synechiae commonly occur and are often 
accompanied by corectopia and ectropion uveae. 
A glassy membrane may be visible bridging part 
of the anterior chamber angle and adhering to the 
anterior surface of the iris. 

Classically the diagnosis of PPD requires the 
presence of small, round, discrete, transparent, 
vesicular lesions, surrounded by a ring of opacity, 
at the level of Descemet’s membrane.* Other 
features in addition to vesicles are present in 
many corneas, and this has led to subdivision of 
PPD into descriptive categories.’ Vesicular PPD 
implies the presence of vesicles alone; these may 
be single, scattered, or grouped. A variant in 
which large and numerous patches of confluent 
vesicles occur is termed geographic PPD by 
some authors." Band PPD is characterised by 
elongated, broad,  band(s) of roughened 
Descemet’s membrane delineated by narrow, 
opaque, irregular ridges. Diffuse PPD involves 
all or a large part of the posterior corneal surface 
and appears as swirled patterns of irregular 
thickening and opacification of Descemet's 
membrane; it is often accompanied by full- 
thickness corneal oedema. Apart from a state- 
ment by Waring et al? that the endothelium over 
the PPD lesions is altered and an inference that it 
is normal elsewhere, there appears to be no 
published description of the endothelium in 
PPD as seen with the slit-lamp. 

Many of the clinical features which are typically 
ascribed to the ICE syndrome, such as broad 
peripheral iridocorneal adhesions, a glassy mem- 
brane on the iris surface, pupillary ectropion and 
raised intraocular pressure, have been reported 
in cases of PPD.?**'^" Indeed Cibis et ai" state 
that some patients with PPD *meet the diagnostic 
criteria of Chandler's syndrome’. 

If there is an overlap of the clinical signs of ICE 
and PPD it raises the possibility that the two 
conditions are related. If this were so, then PPD 
should be regarded as potential ICE, which is 
associated with a higher incidence of compli- 
cations, most significantly glaucoma, and ICE 
should be sought in the families of patients with 
PPD with a view to instituting early treatment. 

The possible occurtence of ICE-like features 
in PPD may make its ‘clinical differentiation 
from ICE difficult’. The iridocorneal endo- 
thelial syndrome, which is non-familial, in 
general has a poorer outlook for the affected 
individual than does PPD, which, being 
inherited, has implications for the family. There- 
fore it is important to distinguish between ICE 


and PPD at the clinical level to establish the 
correct prognosis and overall management 
(treatment, follow-up, screening) for the patient 
and his or her relatives. As a means to this end it 
has been suggested that the corneal signs of PPD 
are sought in the families of patients in whom a 
diagnosis of CHS is being considered." However, 
while inherited traits are significant, their 
disclosure is time consuming and expensive. 
Moreover, the finding of PPD vesicles in family 
members of patients with classic signs of ICE 
does not necessarily constitute a diagnosis of 
PPD in those patients, as suggested by some 
authors.* It would be preferable and more 
precise if the distinction between ICE and PPD 
could be based only on the clinical signs of the 
patients. Since an anomaly of the corneal endo- 
thelium probably underlies both disorders and 
many of the corneas affected by either remain 
clear for many years, if not indefinitely, endo- 
thelial specular photomicroscopy (ESP) has the 
potential to reveal features at the cellular level 
which may distinguish between ICE and PPD. 

This communication compares and contrasts 
the ESP findings in 57 cases of the ICE syndrome 
with those in 44 cases of PPD. 


Material and methods 

All the patients in this series were selected from 
those referred with a probable clinical diagnosis 
of ICE or PPD toa special study group. Selection 
was based on the slit-lamp appearance of each 
case. To be included in the series as ICE 
depended on the presence of a hammered silver 
appearance of the posterior corneal surface and 
the absence of vesicles and, as PPD, on the 
presence of classic vesicles in one or both eyes 
with or without other features of PPD. 

The 57 cases of ICE comprised 37 with 
progressive iris atrophy, 18 with Chandler’s 
syndrome, and two with iris naevus syndrome. 
All were unilateral. 
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In accordance with the subdivision outlined 
by Waring et al^ 19 of the 44 cases of PPD were 
classified as vesicular PPD. Of these, 15 were 
bilateral, one was unilateral, and three were 
monocular, to give a total of 34 affected eyes. 
Twenty-three cases were classed as band PPD. 
Posterior polymorphous dystrophy bands (in 
addition to vesicles) were present in both eyes in 
four and in one eye in 19 cases. Of the latter the 
other eye showed vesicles alone in five cases and 
was normal in the remaining 14. Of the 27 eyes 
with PPD bands 23 had a single band and four 
had two. Two cases, both bilateral, were classed 
as diffuse PPD. 

None of the eyes with PPD showed the iris or 
anterior chamber angle changes typically 
associated with ICE, or any other ocular 
abnormality. 

The Pocklington, Keeler/Konan large field 
specular microscope was used throughout the 
study. At least 15 specular photomicrographs 
were taken of the posterior corneal surface of 
each affected eye, and a representative sample of 
pictures was taken of the contralateral normal! 
eye in unilateral cases. Many of the cases were 
similarly examined on multiple occasions at six- 
monthly intervals over several years. 


Results 
The ESP appearances are here summarised; they 
have been described in detail elsewhere.’ "’ 


IRIDOCORNEAL ENDOTHELIAL SYNDROME 

In all cases of the ICE syndrome specular 
microscopy revealed the presence of abnormal 
cells (Fig 1), characterised by a dark area with à 
light central spot and often a light peripheral 
zone. Sometimes dark cell margins were visible. 
The cells varied in size but typically were larger 
than normal endothelial cells. Thev occurred in 
the areas that appeared as hammered silver with 





Figure 1 


Specular photomicrograph of typical ICE cells, which appear as a negative of normal endothelium, from a case of 
total ICE. (Bar=0-] mm.) 
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Figure2 Specular photomicrograph of subtotal ICE plus showing ICE tissue (right-hand side) clearly demarcated from 
endothelium composed of very small, distinct cells. An isolated patch of ICE tissue (an IC /E:-berg) lies within the endothelium 


distorting adjacent cells. (Bar=0-1 mm.) 


the slit-lamp. These cells are regarded as 
pathognomonic of the ICE syndrome and so have 
been termed ICE cells and the tissue they form 
ICE tissue.’ 

The ICE cells or tissue and the remaining 
endothelial cells formed four basic patterns: 

(1) Disseminated ICE occurred in seven cases. 
It showed ICE cells scattered throughout a 
vaguely defined endothelial mosaic which was 
made up of larger than average cells. 

(2) Total ICE (Fig 1) was found in 17 cases. 
Here the entire posterior corneal surface was 
covered by ICE tissue and no normal endo- 
thelium was apparent. 

(3) Subtotal ICE plus (Fig 2) occurred in 23 
cases. It was characterised by an area of clearly 
defined ICE tissue which covered from one to 


three-quarters of the posterior corneal surface 
and tended to extend to, or arise from, beyond 
the limbus. The inner edge of the ICE tissue was 
frequently sinuous and formed an abrupt 
junction with the remaining endothelium. 
Occasionally a small patch of ICE tissue was 
isolated in the endothelium forming what has 
been termed an ICE-berg’ (Fig 2). Endothelial 
cells were distinct and very small with a signifi- 
cantly greater cell population density than in age 
matched normal eyes. The cells adjacent to the 
ICE tissue were often elongated parallel to its 
edge (Fig 2). 

(4) Subtotal ICE minus was found in 10 cases. 
Here a mass of ICE tissue merged often imper- 
ceptibly with the remaining endothelium, which 
was composed of greatly enlarged cells. 





Figure 3 Specular photomicrograph of classic PPD vessicles appearing as clearly defined, dark rings. Endothelial cells 
‘within’ and ‘without’ the rings are parfocal and enlarged and undistorted. (Bar=0-1 mm.) 
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Figure 4 Specular photomicrograph of PPD band showing endothelium on a strip of roughened Descemet's membrane | 
delineated by dark borders. Endothelial cells ‘within’ and ‘without’ the band are parfocal and greatly enlarged; many ‘within 
and on the borders are masked. (Bar=0-1 mm.) 


Follow-up examination over several years 
revealed that all cases originally classed as 
disseminated ICE progressed to total ICE with 
an associated accelerated loss of cells. No signifi- 
cant changes occurred in total ICE. In the 
subtotal variants there were changes in contour 
of the ICE tissue, but the population density of 
ICE cells remained relatively constant, while in 
cases of subtotal ICE plus there was a significant 
increase in the CPD of the endothelium. 


POSTERIOR POLYMORPHOUS DYSTROPHY 

With the specular microscope classic PPD 
vesicles appeared as dark rings with distinct, 
often scalloped edges surrounding a lighter, 
mottled centre (Fig 3). The relief image"" of 
vesicles indicated that they were shallow, steep 
sided pits in the posterior aspect of Descemet's 
membrane. A variable number of small black 
spots often studded the endothelium and were 
interpreted as representing miniature vesicles. 

In the specular, and relief mode, a PPD band 
appeared as a strip of roughened Descemet's 
membrane delineated by dark, frequently 
scalloped, approximately parallel borders (Fig 
4). In many examples these were apparently 
composed of coalesced black discs (giving a 
similar appearance to the black rings of vesicles) 
(Fig 4) and sometimes of confluent, small, 
complete vesicles. In others the appearance of 
the overall band was of a row of coalesced, large 
vesicles. A band usually terminated in separate 
or clusters of vesicles. 

In the cases of diffuse PPD the entire posterior 
corneal surface was affected by swirled patterns 
of irregular features that were suggestive of 
distorted, incomplete, confluent vesicles. 

In all cases of vesicular and band PPD 
recognisable endothelial cells were visible over 
the entire posterior corneal surface, including 
the vesicles and bands. Over the lesions, how- 


ever, particularly on their dark, delineating 
borders, the image of the cells was often 
diminished, indistinct, or partly masked because 
of optical effects of the lesions, but the cells were 
not physically distorted (Figs 3, 4). 

The endothelium ‘within’ and ‘without’ 
vesicles and bands was parfocal (Figs 3, 4). This 
indicates that it bridges rather than lines them. 
This in turn suggests that vesicles and bands are 
filled. 

The endothelial cell population density was 
reduced in all but three of the cases of vesicular 
PPD and was even lower in all cases of band PPD 
compared with age matched normal subjects. In 
the cases of diffuse PPD visible endothelial cells 
were slightly larger than normal in one and were 
of normal size in the other. 

Follow-up examination over several years 
revealed no changes in the situation or con- 
figuration of PPD vesicles or bands. There was 
no evidence of an accelerated rate of loss of 
endothelial cells. 


Discussion 

Recent reports’ *’'''’ of the macroscopic features 
of the ICE syndrome and PPD occurring together 
in an individual or separately in different mem- 
bers of a family have raised the possibility of a 
link between the two conditions. They have also 
led to confusion and disagreement about the 
diagnostic criteria. 

Prior to these reports ICE and PPD have been 
regarded as separate dystrophies because of 
various differences between their modes of 
presentation, propensity for progression, final 
outcome, and, classically, their distinctive slit- 
lamp appearances. Moreover, histopathological 
studies, though based only on decompensated 
corneas from each condition, reveal differences 
in Descemet’s membrane which make a relation 
ship between ICE and PPD highly unlikely. 
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A comparison of the specular microscopical 
findings of the posterior corneal surface in this 
series of cases of ICE and PPD appears to 

between the two conditions at the 
clinical level. No case of PPD showed ICE cells. 
Although ICE-bergs and PPD vesicles may 


appear to be analogous, an ICE-berg consists of a. 


nest of ICE cells, surrounded by a thin dark 
edge, lying within the endothelium and distorting 
those cells adjacent to it (Fig 2), while a PPD 
vesicle is a pit delineated by a thick, dark border 
and lying anterior to recognisable endothelial 
cells without distorting them (Fig 3). PPD 
vesicles and bands were shown to be fixed 
features of the posterior cornea. ICE cells and 
tissue, including ICE-bergs, however, were not 
stable, particularly in the disseminated variant. 
Endothelial cells were recognisable as such in 
both conditions, but in ICE they were most 
commonly much smaller (Fig 2), while in PPD 
they were almost always much larger than normal 
(Figs 3, 4). 

- The ESP findings in classic cases of ICE and 
PPD were specific for each condition. On the 
basis of this study, therefore, it is suggested that, 
while the two conditions may conceivably coexist 
in the same eye or in different members of the 
same family, the ICE syndrome and PPD are 
distinct entities. It is concluded that ICE and 
PPD should be diagnosed on corneal signs alone. 
While the appropriate signs usually can be seen 
with the slit-lamp, ESP, by revealing ICE cells 
and distinguishing between ICE-bergs and PPD 
vesicles, will always provide a definitive diagnosis 
even in uncertain cases and thus pro- 


mote accurate management of patients and their : 


families. 
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.lo be aggravated by beta-adrenergic- 
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When there is a chance of developing 
cardiopulmonary problems, such as 
bronchial asthma or heart failure, which 
may be aggravated by nonselective sys- 
temic beta blockade: 
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Changes in keratometry following trabeculectomy 


Charles E Hugkulstone 


Abstract 

The results of keratometry following trabe- 
culectomy are presented. In contrast to the 
effects of wound gape after cataract extrac- 
tion, trabeculectomy produces a reduction in 
the vertical corneal radius. An initial cor- 
responding increase in horizontal radius is 
found immediately postoperatively, but this is 
not apparent by two and seven weeks after 
surgery. À possible explanation for these find- 
ings is proposed. 


Corneal astigmatism following cataract extrac- 
tion is now well recognised.'* The aetiology is 
thought to be the result of wound compression or 
wound gape'' and also may be related to the size 
of the incision.’ 

Since 1968° trabeculectomy has become the 
operation of choice for glaucoma. However, 
there have been no reports of its effects on 
astigmatism. I wish to present the findings of a 
study of the short-term changes in corneal curva- 
ture following trabeculectomy. 


Material and methods 
Ten consecutive patients undergoing trabeculec- 
tomy were enrolled. There had been no previous 
ocular surgery to the eye studied. All gave verbal 
consent for this investigation. 

Trabeculectomy was performed under either 
local or general anaesthesia. A limbal based 


conjunctival flap was raised and reflected for- | 


ward. A square partial-thickness scleral flap 
(approximately 5x5 mm) was dissected towards 
the limbus, and a wedge of tissue was excised 
from beneath this. À peripheral iridectomy was 
performed, and the scleral flap was secured with 
either two or five 9/0 virgin silk sutures. The 
conjunctiva was closed with a continuous 6/0 
catgut suture. 

Keratometry readings were taken of the 
central cornea by means of the Allergan 
Humphrey autokeratometer. Both eyes were 
carefully aligned with reference to the markers 
on the headrest of the instrument, and the 
machine was focused according to the manufac- 
turer's instructions. Readings were taken pre- 
operatively, then at one and three days and two 
and seven weeks postoperatively. At the same 


Table! Mean (SD) vertical and horizontal corneal radii 
(mm) and angle of vertical meridtan (degrees) in the 
trabeculectomy group 





Vertical radius Horizontal radius Verncal angle 
Preop. 7:71(0-29) 7-73 (0-25) 95-0 (22-5) 
1 Day 736(0.52) 8-03 (0-32) 100-9 (13:3) 
3 Davs 7-43 (0°39) 8-06 (0-31) 91-9 (18-6) 
2Weeks 7-60 (0-33) 7:79 (0-33) 94-0 (16-9) 
7 Weeks 7-583 (0-36) 772(021) 102-4 (16:5) 





times the visual acuity and intraocular pressure 
were recorded. 

To assess any variations that may have 
occurred because of technique three keratometry 
readings were also obtained from a control group 
~ a baseline value and also readings at one and 
three days after the initial measurement. Again, 
these eyes were required to haye had no previous 
surgery. | 

All postoperative keratometry readings were 
compared with the preoperative values bv the 
paired ¢ test. Results are given as mean (SD). 


Results 

The 10 patients undergoing trabeculectomy 
consisted of five men and five women. Their 
mean age was 67:2 (7:4) years. All required 
drainage surgery for poorly controlled chronic 
open-angle glaucoma. One patient was unable 
to fixate on the alignment target of the kerato- 
meter on the first postoperative day but was 
otherwise able to complete this study. Therefore 
the number of subjects for the first postoperative 
day is nine, while it is 10 for all other times. 

Table 1 shows the mean vertical and horizon- 
tal corneal radii (in mm) and the angle of the 
vertical meridian (in degrees) for the study 
group. The postoperative vertical radii are all 
significantly less than the preoperative value 
(p« 0-05 at 1 day, p<0-02 at 3 days and 2 weeks, 
and p<0-05 at 7 weeks). The horizontal radii are 
greater than the preoperative reading at days 1 
and 3 (p«0-005), but there is no significant 
difference between values at 2 or 7 weeks in 
comparison with those obtained preoperatively. 
The angle of the vertical meridian showed no 
postoperative change from the baseline reading. 

Six patients had the scleral flap closed with two 
sutures and four with five sutures. Although 
these numbers are too small for meaningful 
statistical analysis, there did not appear to be any 
differences in either group's behaviour in com- 
parison with that of the overall group. 

There was no correlation between the kera- 
tometry readings and the intraocular pressure at 
each time interval. There was also no correlation 
between the final visual acuity and the change in 
both vertical and horizontal corneal radii. Since 
mydriatic drops were used over the first two 
weeks postoperatively, only the final visual 
acuity was compared with the preoperative 
value, and there was no significant difference. 

The control group consisted of five patients 


Table 2 Mean (SD) vertical and horizontal corneal radi 
(mm) and angle of vertical meridian (degrees) in the control 
group 


Vertical radius — Horizontal radius Vertical angle 
Baseline 7-68 (0-27, 7-70 (0-195 104-4 (32-1) 
l Day 7-68 (0-27) 7:69 (0-19) 110-8 (23:0) 
3 Days 7:71£0:27) 7:69 (0-215 101-6 31-9) 
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(three women and two men) who were under- 
going cataract extraction to the fellow eye. Their 
mean age was 68-4 (13-0) years. Table 2 shows 
the results for this group. There were no dif- 
ferences between any of these values in com- 
parison with the baseline readings. 


Discussion . 
Wound gape following cataract extraction has 
been shown to produce an increase in the vertical 
corneal radius.?* Since trabeculectomy also pro- 
duces a form of wound gape, a similar change 
would be expected postoperatively. The surpris- 
ing finding in this study was that there was in fact 
a reduction in the corneal radius in the vertical 
meridian. 

An explanation for this difference in 
behaviour in comparison with cataract extraction 


may be the result of the partial-thickness scleral ` 


flap created during trabeculectomy. The wound 
gape that may follow cataract extraction is placed 
between sutures, with no more than conjunctiva 
over it. In trabeculectomy the surgically pro- 


. duced gap is overlaid by a scleral flap. This is 


capable of spreading any support from the 
sutures inserted into it over the whole of the 
wound gape. In cataract sections, however, any 
tension produced by the sutures is to either side 
of the site of wound.gape, with little, if any, 
support given by the overlying conjunctiva. In 
addition the more posterior placement of the 
incision in trabeculectomy may also help to 
explain the observed difference in behaviour in 
comparison with cataract extraction. 

This cannot be the entire explanation, as the 
reduction in corneal radius following cataract 
surgery has been shown to be the result of wound 
compression by overtight sutures.'?* However, 
as in this study, the scleral flap sutures in 


trabeculectomy are not usually inserted under — 


undue tension. 
The lack of any difference between scleral 


flaps sutured with two or five stitches suggests 


that this spreading of tension is the result of the 
scleral flap itself rather than the number of 
sutures, and it offers support for the above 
explanation. However, the numbers in these two 


. subgroups are small. 


The corresponding changes in the horizontal 
radii following trabeculectomy also suggest a 
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different mechanism of astigmatism from that 
after cataract extraction. In the present study 
there was a decrease in the vertical radius and an 
increase in the horizontal radius during the first 
three days postoperatively. However, at two and 
seven weeks postoperatively the change in the 
vertical radius was not accompanied by a corres- 
ponding change in the horizontal radius: A 
previous study of postcataract astigmatism 
found that 45-296 of cases showed a similar 
decrease in the vertical radius with an increase in 
the horizontal radius at one week.’ However, by _ 
one month 42-296 shówed an increase in vertical 
radius with a corresponding decrease in 
horizontal radiüs, whilst none had a decrease in 
vertical radius and increase in horizontal radius. 
Although the changes in curvature affected 
the central cornea and achieved statistical signifi- 
cance, they were not reflected in any marked 
change in visual acuity by the end of the study. 


No assessment of the changes in refraction were 


made, but for the same reason these are unlikely 
to be of any major importance. 

No noteworthy changes occurred in the con- 
trol group, which suggests that the observed 
changes were not due to poor technique in the 
use of the autokeratometer. 

In conclusion, the changes in corneal curva- 
ture after trabeculectomy do not appear to 
behave in the same manner as they do after 
cataract extraction. However, this is a small scale 
study, and further research is required to con- 
firm these findings. In addition, long term 
studies are needed to investigate whether these 
changes continue to evolve, as has been shown to 
occur after cataract extraction.* 


My grateful thanks are due to Mr T Arulampalam and Mr A S 
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Pituitary adenomas: automatic static perimetry and 


visual field charts 


Goldmann perimetry. À comparative P of 345 


Michéle Grochowicki, Alain Vighetto, Serge Berquet, Yadh Khalfallah, Geneviéve Sassolas 


Abstract 


- Ina series of 81 cases of pituitary adenoma 345 


charts of visual field performed with static ` 
automatic perimetry (AP) on the Vision 
Monitor and Goldmann perimetry (GP) were 
compared. Generally both methods were 
equivalent i in the detection of chiasmal com- 
pression. The charts were divided into two 
groups: (A) 208 charts and- (B) 137 charts 
according to the number of isoptres investi- 
gated: two (V4, 112) or three (V4, 112, 12). In 
group À the AP was more often altered than the 
GP, and the difference was statistically signifi- 
cant (p«0-001). In group B the GP seemed 
more effective, but the number of questionable 
cases was greater and the difference was not 
statistically significant. When the most 
internal isoptre of GP was outside the central 
30°, AP was more often abnormal (29%) than 
GP (2-2%), and the difference was statistically 
significant (x, p<0-001). Within the central 30° 
the GP seemed more often to be altered (23% 
of cases) than the AP (19-4%), but one-third of 
the cases were questionable. Within the central 
30° both techniques gave identical results and 
there was no statistically significant difference. 
The discrepancies between both static and 
kinetic techniques are an argument for their 
complementary use. 


Goldmann perimetry (GP) remains the 
reference method in neuro-ophthalmic investi- 
gations despite the advance of automatic peri- 
metry (AP). Many studies have been reported on 
AP in the assessment of chiasmal compression. "? 
But the role of AP remained a matter of debate" 
because of clinical and physiopathological con- 
siderations. Goldmann perimetry was reported 
to be less tiring for the patients than AP io and 
easier to perform when the fixation was poor. i 
Comparison of different studies of automatic 
static perimetry is difficult because of the many 
types of apparatus on the market and the different 
techniques used, namely, liminar or supra- 


. liminar. For example, Meienberg et al" stated 


that the frequent occurrence of relative defects in 
chiasmal lesions was a circumstance favouring a 
quantitative liminar method, but Wirtshafter 
and Coffman! found that a supraliminar AP 
could 'at least equal the performance of an 
experienced perimetrist using manual Gold- 
mann kinetic . . . in the detection of visual field 
defects resulting from chiasmal tumors.’ 

We studied the visual fields of 81 patients with 
pituitary adenomas by both techniques, Gold- 
mann and automatic static perimetry..For the 
latter we used a fast-thresholding programme, 
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tested previously in the investigation of various 
neuropathies.” ? 


Patients and methods 

Eighty-one patients with pituitary adenomas 
were examined in our Clinic of Neuro-ophthal- 
mology from June 1987 to June 1989. All 
patients with surgical and immunocytochemical 
confirmation of the diagnosis were included. We 
also included non-surgically treated’ patients 
whose evidence on a CT scan and/or magnetic 
resonance imaging (MRI), biological perturba- 
tions highly suggestive of. pituitary adenoma, 
and a correlation between the volume of the 
tumour and the degree of the hormonal hyper- 
secretion. We excluded patients with a previous 
ophthalmological disease such as chronic 
glaucoma, cataract, and retinal disease, or who 
were known to have an associated disease pos- 
sibly altering the visual field, such as multiple 
sclerosis. We also excluded nearly blind patients 
and patients with a serious intellectual deteriora- 
tion. GP and AP were performed as part of a 
comprehensive battery of ophthalmological in- 
vestigations described elsewhere.” ? 

The investigation of the visual field combined 
a GP study with two (V4, 112) or three (V4, 112, 
12) isoptres with a static AP study. The last was 
carried out on the Vision Monitor. The fast- 
thresholding programme coupled a 4-2-2-2 
foveolar threshold determination? to a relative 
suprathreshold (4dB) strategy for the 94 other 
points scattered within the central 30°. Its sensi- 
tivity and clinical acceptability seemed to us to be 
a good compromise. This programme allowed a 
clear mapping of the blind spot. The patients had 
one or more visual fields. Each chart corres- 
ponded to the visual field of one eye. 

: The analysis of the charts was undertaken by 
three of us, two ophthalmologists (MG, SB) and 
one neurologist (AV), who classified them 
separately. The analysis of the charts was per- 
formed technique by technique. The results of 
the biological and radiological studies were con- 
cealed, but the observers knew that the patients 
had pituitary adenoma. The analysis was qualita- 
tive and topographic.^ The evaluation of 
scotomas had been previously carried out." We 
considered as ‘questionable’ the cases in which 
the defect of the visual field was isolated and in 
contradiction to the results of other ophthalmic 
tests and to the surgical and the radiological 
assessments. 

A comparison was undertaken between 345 
charts with AP and 345 with GP performed on 
the same day in the same patient. Two groups 
were specified according to the number of 
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isoptres used for the Goldmann perimetry and 
compared with the corresponding AP. Group A 
included 208 charts with two isoptres (V4, 112), 
group B 137 charts with three isoptres (V4, 112, 
12). Group B was smaller either because the 
smallest isoptre, 12, was not looked for during 
the examination or because it was impossible to 
detect it (25% of the patients). 

Finally a topographic and comparative study 
was made-between 345 charts of AP with 345 
charts of GP in accordance with the mést internal 
isoptres in GP regardless of their number. Two 
groups were specified according to the position 
of the most internal isoptre of GP — outside the 
central 30° (n=93) and inside the central 30° 
(n=252). 


Results 


Comparison between the charts of the visual fields 
‘with AP and GP, n=345 (Table 1) 

We recorded the charts as one of the two 
alternatives ‘normal’ or ‘abnormal’. With this 
study of the paired alternatives in 79-7% of the 
eyes the’ visual fields were evaluated by both 
methods in the same way as ‘normal’ (31:996) or 
‘abnormal’ (47-8%). AP was found to be altered 
alone (37 eyes) slightly more often than the GP 
(33 eyes), but the difference was not paul 


significant (y2=0-228). 


Comparison of AP and GP according to the number 
of the 1soptres of GP (Table 2) 
Group A, GP with 2 isoptres compared with AP 


(n=208). — AP and GP were equivalent in 63:596 


(132 eyes). In 30:396 of cases (63 eyes) the charts 
made with AP displayed more defects than those 
with GP. The differerice was statistically highly. 
significant (y? test, p<0-001). In a few cases (13 
eyes, 6-296) there were more abnormalities on 
the GP than on the AP. 

Group B; GP with three isoptres compared 
with AP (a= 137). — In 77 eyes (56-296) the visual 
fields were identical by both methods. The 
Goldmann perimetry was more altered than the 
AP in 34:396 (47 eyes) but the number of 
questionable cases increased and the difference 
was not statistically significant. In a few cases (13 


dis 1 C between the charts of the visual 
EAS paired (AP) and Seerpi visual fields 
GP) n=345, inno the paired alterna 


Visual field charts ` n=345 





Identical AP and GP 
Normal 110 
31-9% 
Abnormal 165 
47-896 
Abnormal AP and normal GP 37 
10-796 
n anomalies: UD defect or extense scotoma: 22 
ineotenpora quadran 12 
ahm tkn aani. 3 
5 
ase gp pie and temporal 2 
General depression 7 
Isolated relative centra! scotomas 6 
Multiple relative central scotomas without 
Systematisation 2 
Abnormal GP and normal AP 33 
9:596 
Notch on superotemporal quadrant 32 
General depression : 1 





Grochowicki, Vighetto, Berquet, Khalfallah, Sassolas 


Table2 Comparisons of automatic perimetry (AP) and 
Goldmann ied (GP) according to the number of the 
isoptres of GP 





# 


Group A Group B 
V4, 112 V4, 112, 12 








Visual field charts n=208 n= 137 
Identical 132 77 
AP and GP 63-596 56-2% 
Isolated or predominant alteration 63 13 
: 30-3% 9-594 
Increase of defect area 2 
Temporal notch 18 (6*) 8 (3*) 
lated e en ra al 13 à 
Iso or inant alteration 
of GP: 62% 34:396 
Increase of defect area 6 22 
Temporal notch - 7 (35 15 (i 
Quadrantal defect = 10 (8*) 
*Questionable cases. 


eyes, 9-596) the defects were larger with AP than 
with GP. 


Topographic study according to the position of the 
most internal isoptres of GP (Table 3) 

AP and GP were identical in 68-896 and 60-396 of 
eyes according to the position of the most 
internal isoptre of GP, respectively outside and 
inside the central 30°. When the most internal 
isoptre of GP was outside the central 30°, AP was 


. more often abnormal (29%) than GP (2-296), and 


the difference was statistically significant (y? test, 
p<0-001). Within the central 30? the GP was 
apparently altered more often (2396 of cases) 
against 19-496 for AP, but one-third of the cases 
were ‘questionable’. Within the central 30? both 
techniques were' identical, and there was no 
significant difference statistically. 


Discussion 

In our study in nearly 8096 of the eyes the visual: 
fields were evaluated in the same way by both 

methods as normal or abnormal (Table 1). When 

only two isoptres were investigated, AP seemed 

to be superior to GP in disclosing more impor- 

tant defects than Goldmann perimetry or even a 

defect neglected by it. The results were reversed 

When three isoptres were used. But the use of this 

third index I2 was not always feasible even in a 
normal subject, and the evident rise in results of 
GP was linked with a rise of ‘questionable’ 

results (16/47). When the most internal of the 

Goldmann isoptres was outside the 30°, AP was 

more effective (Table 3). In contrast, when it was 


Table3 Topographic study according to the position of the 





most internal isoptre of Goldmann perimetry 
Out. 30° Ins. 30° 
Visual field charts n= 93 n=252 
Identical 64 145 
AP and GP 68-896 60-396 
Isolated or predominant alteration 27 49 
of AP: 29% 19-496 
Increase of defect area 9 32 
Temporal notch 12 14 
Quadrantal defect 6 3 
Isolated or predominant alteration 2 58 
of GP: 2-296 2396 
(13*) 
Increase of defect area - 28 
Temporal notch 2 20 
Quadrantal defect - 10 





*Questionable case. 
Outer 30°=outside the central 30°; ins. 30? z- inside the central 30°. 


inside the 30° the results of GP were better than 
AP but the number of ‘questionable’ cases 
increased (1/3), and both methods seemed to be 
equivalent. 
The problem of the qualitative analysis of 
these visual field data was whether to consider as 
pathological or not a slight defect in the supero- 
temporal quadrant. This was especially evident 
for Goldmann perimetry with an important 
number of questionable cases. Knowing that the 
patient was suspected of having a pituitary 
adenoma impressed the perimetrist as much in 
his carrying out Goldmann perimetry as it did 
the ophthalmologist in his analysis of the visual 
- field. The standardisation of the visual fields 
recorded with AP suppressed the perimetrist’s 
bias but evidently not the observer’s knowledge. 
In general we found better interobserver agree- 
ment with AP than with GP (data in prepara- 
tion), though the interpretation of small defects 
at the limit of eccentricity (temporal notch) 
remained problematic. 


Good concordance has been reported! ??55 in 


: the interpretation of both AP. and GP (between 
66 and 83% of cases). The correlation between 
automatic perimetry and Goldmann perimetry 
' was good either with a liminar'??* or with a 


supraliminar® technique, whatever the device : 


used — Dicon,’ Humphrey; or Octopus.'?* Buta 
quantitative comparison was frequently impos- 
sible.’ The results changed with the number of 
isoptres used, with the Goldmann perimeter and 
the clinical conditions of the examination. 

Ani important feature of our results may be the 
thorough investigation of the internal 30°. It was 
emphasised by Frisen,” who found ‘a bitemporal 


foreshortening of central isoptres, not extending - 


beyond 15 degrees of eccentricity as an early sign 
of mid chiasmal.compression.’ He also thought 
that these defects seemed to be more difficult to 


detect in static profiles. In a comparative study of -; 


static and kinetic perimetry on the same device 
Charlier et al’ stressed that kinetic perimetry 
appeared to.be more sensitive in the detection of 
~ small scotomas located over 15? of eccentricity. 
But the interest of a static central investigation of 
the visual field was demonstrated in the lesions 
compressing the anterior visual pathway,” and 
the association of both methods is mandatory for 
investigating the statokinetic dissociation." The 


10 Glaser JS. 


l6 TUS JD, Glaser JS. Quantitative 
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discrepancies between both static and kinetic 
techniques were an argument for their comple- - 
mentary use. 
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Effect on mydriasis of modifying the volume of 


phenylephrine drops 


E W Craig, P G Griffiths 
Abstract 
The cardiovascular effects of topically 


administered phenylephrine 10% are well 
known and can be minimised by reducing the 
concentration of drops administered. By modi- 
fying the dimensions of the dropper tip we 
reduced the volume of the drops administered, 
and therefore the total dose of phenylephrine, 
without altering the concentration. No dif- 
ference in the mydriasis produced by drops of 
small and normal volume could be detected. 
Since a smaller dose of phenylephrine is 
administered with smaller drops, the risk of 
systemic side effects could be reduced by 
modifying the tips of eyedroppers. 


The existence of systemic side effects from 
topically administered drugs is well recognised. 
Particular problems arise with topical § blockers 
such as timolol, and with phenylephrine, a 
commonly used mydriatic. Several different 
adverse reactions have been reported following 
topical ocular administration of phenylephrine 
10%. These include severe hypertension, sub- 
arachnoid haemorrhage, ventricular arrhyth- 
mias, and myocardial infarction.’ The dose of 
phenylephrine administered can be reduced by 
using more dilute drops such as phenylephrine 
2:596. We adopted an alternative approach of 
using eyedrops of the same concentration, but re- 
duced volume, delivering a smaller total dosage. 


Materials and methods 
Normal sized drops were delivered by means of 
Minims of 10% phenylephrine. Drop volume 


volume of the drop obtained was determined as 
described previously. 

Pupil size was determined photographically. 
The subjects had their left pupil photographed 
while holding a millimetre scale on the lower lid 
within the field of view of the camera. The size of 
the pupil could then be determined on the 
projected image of colour slides, since the 
magnification factor would be the same for the 
pupil and the scale. The measurements were 
made without knowing what sized drop had been 
administered. 

All photographs were taken at a constant level 
of illumination. while the subject focused on 
letters at 3 m distance to ensure a constant 
amount of accommodation. Ametropes were 
excluded because magnification factors would be 
introduced when photographing through a spec- 
tacle lens. Informed consent was obtained from 
20 healthy volunteers who had their left pupil 
photographed before receiving a small or a large 
drop, and a second photograph was taken one 
hour later. Half of the subjects received a small 
drop first and half received a large drop first; an 
interval of one week was left between tests. 


Results 

The normal volume of drops from Minims of 
phenylephrine 1096 was 30 (SD4) ul. Attaching a 
22G Venfion intravenous cannula reduced the 
drop volume to 10 (SD2) ul. 

Most subjects commented that the smaller 
drops caused much less discomfort and were not 
always even aware that they had been instilled. 
The results are summarised in Table 1. The 
mean pupillary dilatation produced by normal 


Department of was determined by squeezing 10 drops on to the sized drops was 3:6 (SD 1-2) mm and the mean 
MEI pan of a Sartorius 1212 MP balance. The weight pupillary dilatation from small drops was 3:7 
Hospital, Newcastle of each drop was determined by dividing by 10. (SD 0-9) mm. The small difference between 
upon Ine This was repeated 25 times, a new Minim being these figures is not statistically significant (171, 
P G Griffiths used each time. It is assumed that the dropshave — df—19, p>0-1). 
HC the same density as water and the weight in 

pondence to: M ; 
P G Griffiths, FRCS, milligrams can be directly converted to volume 
Department of in microlitres. Discussion 


Ophthalmology, Newcastle 
General Hospital, Westgate 
Road, Newcastle upon Tyne 
NE1 4LZ. 


Reduced volume drops were produced by 
means of a 22G Venflon intravenous cannula 


Phenylephrine is a powerful sympathomimetic 
drug which is an almost pure o receptor agonist. 


Accepted for publication 


which was attached to the end of a Minim after 
removal of the central stylette (Fig 1). The 


systemically administered phenylephrine leads 
to peripheral vasoconstriction, resulting in in- 
creased systolic and diastolic blood pressure and 





reflex bradycardia. Heathe and Giete’ have 
shown that topical phenylephrine 10% increases 
blood pressure by up to 10 mmHg in 2% of 
subjects. Despite this, reports of side effects in 
the adult population are rare in view of its 
widespread use, though recently myocardial in- 
farction was described following its intraopera- 
tive use.’ 

The normal volume of the tear film is 7 ul ~ 
namely, | ul in the precorneal tear film and 3 ul in 


Figure 1 Showing attachment of 22 gauge cannula to a Minim of phenylephrine. 


Effect on mydriasis of modifying the volume of phenylephrine drops 


Table!  Pupillary dilatation produced by 30 um and 10 um eyedrops 





Pupil size, mm 








Post-30 ul drop — Difference Pre-drop Post-10 wl Difference 
1 5:0 9-0 4-0 5:5 9.5 4-0 
2 5-5 8-0 2°5 5-0 8-0 3-0 
3 4-0 7:0 3-0 +5 8:5 40 
4 5-0 758 2:8 5-0 75 2:5 
5 a5 8.5 5-0 3-0 T5 45 
6 4:0 8-0 4-0 4-0 1:9 35 
7 3-0 7-0 4:0 3-0 7-0 4:0 
8 4-5 5:8 1-0 40 6-0 2-0 
9 3-0 6:5 3.5 3.5 6:5 3-0 
| 6-0 7°5 1-5 6-0 7-0 1-0 
3:0 8-0 5-0 3-0 7:8 +5 
35 7-0 3-5 40 7-0 3-0 
45 9-0 4-5 45 8-0 3:5 
4-0 8:0 4-0 40 8-0 40 
4-0 8-0 4:0 4:0 8-0 4-0 
40 6:0 2:0 4-0 8-5 45 
S55 8:5 3-0 5-0 8:5 35 
3:0 Fa 45 3-0 7-0 4-0 
45 9-0 5-5 Ss 8:5 3:0 
4-0 8:5 45 4-0 8:5 4:5 
M ry dilatation 3-6 (SD 1-22 mm Mean pupillary dilatation 3-7 
(SD 1-2) mm 





each of the tear menisci. This can briefly increase 
to a maximum of 30 ul.* Shel has estimated that 
80% of the volume of a 50 ul drop rapidly passes 
down the nasolacrimal duct, so that most of the 
administered drug has minimal contact time 
with the eye and passes to the highly vascular 
nasal mucosa, where it can be systemically 
absorbed. Absorption across the conjunctiva and 
nasal mucosa avoids first-pass metabolism in the 
liver and results in peak levels only 10 minutes 
after topical administration.’ 

The accepted safe dose of intravenous pheny- 
lephrine is 1:5 mg.’ A 50 ul drop of pheny- 
lephrine contains 5:0 mg, so that systemic 
absorption can easily lead to dangerously high 
levels, particularly when multiple drops are 
given. Fortunately the volume delivered by 
Minims is not the 50 ul which 1s widely quoted, 
but only 30 ul. Nevertheless there is still further 
scope for reduction in drop size, as the 10 ul 
drops were just as effective as 30 ul drops. 

Reducing drop size may increase bioavail- 
ability of the medication. Patton and Robinson* 
have shown that 5 ul of 1:92x 10* M pilocarpine 
produced the same tear film concentration as 
25 ul of 1-0x 10° M despite containing only 38% 
as much pilocarpine. This could be because the 
smaller drops stimulate less lacrimation and so 
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increase contact time. One of the limiting factors 
in reducing the size of eyedrops is ease of 
administration. It was difficult to ensure that 
only one drop fell on to the eye from the 22G 
cannula, and the lack of awareness that a drop 
has been delivered could cause problems. 

A thin-walled cannula of the type used in this 
study would be quite unsuitable for commercial 
use, as it would be damaged too easily, and it 
tends to deliver a jet of fluid if the bottle or 
Minim is squeezed too hard. Conventional eve 
dropper tips which have an inner resistance 
aperture toensure that single drops are delivered, 
and a relatively thick wall in relation to the 
diameter of the lumen, can be modified to deliver 
consistently smaller drops.'* 

Reducing the volume of eyedrops is not the 
only way to reduce systemic absorption: punctal 
plugging, nasolacrimal duct compression, and 
lid closure after eyedrop instillation are all effec- 
tive." However, these techniques require pro- 
longed commitment from medical staff and 
exceptionally well motivated patients. They 
would in any case be even more effective after 
administration of a small drop, since the cornea 
across which absorption into the eye occurs 
occupies only 17% of the ocular surface area," so 
that there is still a significant area through which 
systemic absorption can occur. 
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Prevalence of migraine in low-tension glaucoma and | 
primary open-angle glaucoma in Japanese 


Tomoaki Usui, Kazuo Iwata, Motohiro Shirakashi, Haruki Abe 


Abstract 

We studied the prevalence of migraine in low- 
tension glaucoma (LTG) and primary open- 
angle glaucoma (POAG). Seventy seven 
Japanese patients with LTG, 73 with POAG, 
and 75 normal subjects were randomly 
selected and tested with a headache question- 
naire. The prevalence of headache with or 
without typical migrainous features (unilateral 
headache or ocular pain, nausea, vomiting, 
and visual disturbance before headache) was 
51% in LTG, 42% in POAG, and 44% in normal 
patients. The prevalence of headache with two 
migrainous features or more (probable 
migraine) was 17% in LTG, 11% in POAG, and 
12% in normal subjects. The prevalence of 
headache with three migrainous features (clas- 
sical migraine) was 5% in LTG, 3% in POAG, 
and 3% in normal subjects. There was no 
statistically significant difference in the preva- 
lence of any types of migraine between the 
three groups of patients (p>0-05). These 
results suggest there is no significant relation- 
ship between migraine and LTG or POAG in 
Japanese patients. 


-— 


Low-tension glaucoma (LTG) is characterised 
by glaucomatous optic disc cupping and visual 
field loss in eyes that have consistently normal 
intraocular pressures, open angles, and the 
absence of any contributing ocular or systemic 
disorders. The clinical features of LTG resemble 
those of primary open-angle glaucoma (POAG) 
except for the absence of increased intraocular 
pressure. 

The pathogenesis of L'TG is still uncertain. 


Several investigators have reported that LTG ' 


and POAG have different aetiologies,' and others 
have reported that LTG is a variant of POAG.? 
Recently Phelps et aP* studied the prevalence of 
migraine in patients with LTG, POAG, ocular 
hypertension, and normal subjects using a head- 
ache questionnaire, and reported a significant 
relationship between migraine and LTG: a 


higher prevalence of migraine in patients with 


LTG than in other groups of patients. Drance’ 
and Ederer* found their data convincing. In the 
present study, using the identical headache ques- 
tionnaire as used by Phelps and Corbett,’ we 
studied the prevalence of migraine in normal 
subjects and in Japanese patients with LTG and 
POAG. 


Patients and methods 

We gave the headache questionnaire to 91 
randomly selected Japanese patients with LTG, 
92 with POAG, and 99 normal subjects. The 
patients had all been diagnosed and followed up 


in our clinic. Patients with LTG had glauco- 
matous optic disc cupping and visual field 
defects in at least one eye, and the intraocular 
pressures (IOPs) remained lower than 21 mmHg 
on repeated measurements; they had no history 
of retrobulbar neuritis, anterior ischaemic optic 
neuropathy, or intracranial lesion. Patients with 
POAG had glaucomatous optic disc cupping and 
visual field defects, and an IOP of 21 mmHg or 
more. Normal subjects, who were selected from 
patients in our clinic, had no abnormal ocular 
findings except refractive error in both eyes. 

To compare the prevalence of migraine in 
Japanese patients with LTG and POAG with the 
results of Phelps and Corbett,’ the same ques- 
tionnaire as Phelps and Corbett used was applied 
in the present study. Nearly all the subjects filled 
out the questionnaire by themselves in the 
waiting room in our clinic, but to some it was 
sent by mail because of difficulty in visiting. The 
questionnaire was filled up by 8596 of patients 
with LTG, 7996 of patients with POAG, and 76% 
of normal subjects (response rate). Informed 


"consent was obtained from each subject after 
‘explanation of the purpose of the study. A 


headache which had three migrainous features 
(unilateral headache or ocular pain; nausea, 
vomiting; visual disturbance before headache) 
was defined as ‘classical migraine’; a headache 
which had two migrainous features or more as 
*probable migraine’; and a headache which had 
only one migrainous feature or more as ‘possible 
migraine’. Student's t test and the y? test were 
used for the statistical analysis, and the statisti- 
cally significant level was taken as p<0-05. 


Results 

The questionnaire was completed by a total of 
225 subjects, including 77 patients with LTG, 73 
patients with POAG, and 75 normal subjects. 
The mean age of the subjects was 58-2 (SD 13-7) 
years, and the male to female ratio was 108:117. 
The prevalence of headache in each of these three 
groups is summarised in Table 1, and the 
distribution of age and sex in each group is 
shown in Table 2. The mean age of each of the 
three groups showed no statistically significant 
difference (p7 0-05). The distributions by sex in 
the three groups were identical. The prevalence 
of headache with or without migrainous features 
(headache overall) was 5196 (39/77) in patients 
with LTG, 42% (31/73) in patients with POAG, 
and 4496 (33/75) in normal subjects, respec- 
tively. Classical migraine which had three 
migrainous features was observed in four of the 
77 patients with LTG (596), in two of the 73 
patients with POAG (396), and in two of the 75 
normal subjects (396). There was no statistically 
significant difference between these three groups 
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(p>0-05). Probable migraine which had two 
migrainous features or more was observed in 13 
of the 77 patients with LTG (17%), in eight of the 
73 patients with POAG (11%), and in nine of the 
75 normal subjects (12%). Although the preva- 
lence of probable migraine was highest in the 
patients with LTG, no statistically difference 
was observed between the three groups 
` (p>0-05). And there was no significant differ- 
ence in the prevalence of possible migraine or 
headache overall between the groups (p>0-05). 
Table 3 shows the prevalence of headache with 


regard to age and sex. The prevalence of head- - 


ache. in patients with LTG was somewhat higher 
than those in other subjects of either sex. How- 
ever, no statistically significant difference in the 
prevalence of headache was found between the 
three groups (p>0-05). 

Following the questionnaire we reviewed the 
four patients with LTG who had a history of 
classical migraine. We found that two of them 
had misunderstood the questionnaire, for one 
patient had confused scintillating scotoma with 
photopsia or myodesopsia and the other had 
nausea or vomiting unrelated to headache. In 
only two of four patients with LTG was classical 


migraine strongly suspected. We also reviewed ’ 


the two patients with POAG and two normal 
subjects who had three migrainous features; one 
normal subject had misunderstood the 
questionnaire. 


Discussion 
Migraine is characterised by recurrent, periodic 
headaches which are commonly unilateral and 
are usually associated with visual prodromata, 
nausea, vomiting, and other focal neurological 
symptoms, including numbness and tingling of 
the lips, face, and hands, slight confusion of 
thinking, weakness of an arm or leg, mild 
aphasia, dizziness, and uncertainty of gait, or 
drowsiness.’ The visual symptoms are probably 
related to ischaemia in the occipital cortex.* The 
prevalence of migraine is reported to be approxi- 
mately 10% of the population.’ 

Corbett et aľ found that 12 of 27 patients 


(44%) with LTG had a history of common or: 


classical migraine. According to their case, con- 
trol study, which included the administration of 
a headache questionnaire,’ a higher prevalence of 
headache with or without features of migraine 
was found in patients with LTG than in patients 
with POAG, ocular hypertension, and normal 
controls. They therefore considered there were 
close aetiological and therapeutic connections 
between LTG and migraine. 

Our results are shown to compare with those 
of Phelps and Corbett in Tables 4, 5, and 6. In 
our Japanese patients with LTG, POAG, and 
normal subjects the prevalence of headache with 
or without migrainous features (headache overall) 
and headache with two migrainous features or 
more (probable migraine) were lower than those 
in Phelps and Corbett's series (Tables 4 and 5). 
On the other hand the prevalence of cases with 
three migrainous features (classical migraine) 
was almost the same in our study and theirs 
(Table 6). Although in Phelps and Corbett's 
series, there was a statistically significant dif- 
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Tablel Prevalence of headache (total) 
Classical Probable ^ Possible Headache 
saci biet iris: il 
s 77) (5%) 07% 36% si 
ne I% 
POAG 2 oe Gi ) 
(nz:73) (396) us (3294) Pru 
(n=75) (3%) (12%) (27%) (44%) 
Table 2 Distribution by age and sex 
Age — LTG(male:female) POAG Normal 
30-39 9 (5 P 10 (6:4) 11 (69 
40-49 10 (4:6 10 (6:4 12 (6:6) 
50-59 18 m 16 8) 14 (6:8) 
60-69 20 (10:10) 19 (9:10) 20 os 10) 
70-79 20 pr 18 da 10) 18 (8:10) 
Total 77 (37:40 73 (37:36) 75 (34:41) 
Mean 58-7 (SD 13-4) 58-3 (SD 13-5) 5S7-6(SD 14-2) 


Table 3 Prevalence of headache 


Male Female 
POAG Normal LTG POAG Normal 


30-39 3/5 4/6 1/4 3/4 2/4 5/7 
40-49 2/4 2/6 3/6 4/6 3/4 4/6 


50-59 3/8 4/8 3/6 5/10 48 A/8 
60-69 4/10 2/9 3/10 6/10 3/10 410 
70-79 5/10 38 2/8 4/10 4/10 4/10 
Total 17/37 15/37 12/34 22/40 16/36 21/41 
(46%) (41%) (35%) (55%) (44%) (51%) 

Table4 Prevalence of headache overall 

Our clinic Phelps and Corbett? 
LTG 39/77 - 47/54 

(51%) (87%) 
POAG 31/73 124/182 

(42%) (68%) 
Normal 33/75 396/493 

(44%) (80%) 
Table5 Prevalence of probable migraine 

Our clinic Phelps and Corbett’ 
LTG 13/77 16/54 

(17%) (30%) 
POAG 8/73 33/182 

(11%) (18%) 
Normal 9/75 96/493 

(12%) (19%) 
Table6 Prevalence of classical migraine 

Our clinic Phelps and Corbett’ 
LTG 4/77 4/54 

(5%) : (796) 
POAG 2/73 10/182 

(3%) (5%) 
Normal 2/75 14/493 

(3%) (3%) 


ference between LTG and POAG in the preva- 
lence of headache overall, in our series of 
Japanese patients there was no such difference 
between the three groups of patients (Tables 4, 
5, and 6). 

There are several possible reasons for the 
differences in prevalence of headache between 
our series and that of Phelps and Corbett, 
including racial differences and differences in 
the distribution by age and sex. Although a 
questionnaire seems to be a relatively objective 
method of determining prevalence of headache, 
the results may be influenced by whether each 
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patient could understand the questions clearly. 
In fact a thorough review of the patients sus- 
pected of classical migraine from their responses 
to the questionnaire revealed that only two had 
classical migraine. Thus its prevalence in LTG 
was found to be very low, 3% (2/77): 

Our study did not show any significant 
relationship between migraine and LTG or 
POAG, and suggested that the patient's angio- 
spastic state may have no implications for optic 
nerve damage in either LTG or POAG. 
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Cutting the cost of cataract surgery — a financial audit 


J Filer, T J Roberts-Harry, J D Jagger 


^ 


Abstract 

We have analysed the cost of disposable equip- 
ment used during cataract surgery by eight 
different surgeons over a six-month period in 
the same hospital. By comparing the costs of 
single-use items used by each surgeon we 
highlight how significant savings can be made 
by change of technique (without an adverse 
effect on surgical outcome). 


There is great emphasis on fiscal efficiency and 
making the National Health Service more cost 
effective. Cataract extraction with intraocular 
lens implantation is the commonest ophthalmic 
operation, and by costing the disposal items used 
by eight different surgeons at the same hospital 
we demonstrate how major savings may be made 
by modifying the amount and type of equipment 
used during surgery. This study is confined to 


Tablel Core equipment 


Table2 Additional equipment 


Silk W501 
Subconjunctival injection (i) 


Subconjunctival i injection (it) 
needl 


jet t 
Jolonet 10x10 
ert 

x 
Melolin 5x5 
Blade no. 15 
Cost per surgeon 


Cost per item 
Equipment Core 1 Core 2 (£) 
Viscoelastic agent + 46.02 
Automated aspiration 
Interkit + 34.00 
Balanced salt solution 
(20 ml) , + 2.15 
Beaver micro blade + + 1.81 
a, solution (500 ml) 
+0°5 m adrenaline 
1:100 + 1.37 
Intravenous giving set + 0.85 
A60 extension set + 0.84 
Rycroft cannula + + 0.79 
Lacrimal cannula + + 0.72 
Irrigating cystotome + 0.54 
Jelonet 10x10 + 0.18 
Cartella + + 0.12 
Eye pad + + 0.10 
Syringex2 (2 =n + + 0.06 
Syringex 1 (5 ml + 0.05 
Di d + + 0.05 
Total cost per core £87.91 £06.76 
Cost per 
(£) 1 2 3 4 5 6 7 8 
46.02 * 
9.20 a + + + + 
7.44 + + + 
6.50 + + + + + 
5,37 + + + + + + 
5.01 * + 
3.78 + 
2.45 + 
2.26 + 
2.18 + 
2:15 t 
1.52 + 
2.16 + + 
1.15 + + + 
0.51 + + + 
0.43- + + . + 
0.28 + 
0.25 + 
0.18 + 
0.07 + 
0.06 + + . + 
0.04 + + + 
0.03 


+ 
19.06 20.97 24.67 25.45 14.98 18.31 23.79 71.55 





the cost of disposable equipment alone and we 
have made no effort to estimate the cost of non- 
disposable equipment, as the initial cost, 
depreciation, or revenue consequences in terms 
of maintenance and sterilisation was much more 
difficult to establish. Neither have we costed the 
theatre charge or complete episode of cataract 
extraction plus IOL from initial consultation to 
discharge. 

We studied the cost involved for eight different 
surgeons operating at the Royal Free Hospital on 
uncomplicated extracapsular cataract extraction 
with intraocular lens implantation over a six- 
month period. There has not been a noticeable 
difference in clinical outcome, and the low 
incidences of postoperative complications have 
been broadly comparable. This is the subject of a 
future study. 


Methods and results 

The eight surgeons were divided into two groups. 
Group 1 were those who used automated cortical 
lens aspiration, and Group 2 were those who 
used manual cortical clean-up. Both groups used 
a different core of identical disposable equip- 
ment, and each surgeon had additional 
equipment depending on his or her preference. 
The core equipment in each of groups 1 and 2 is 
shown in Table 1. Table 2 shows the additional 
equipment used by each individual surgeon. It is 
thus possible to add together the automated 
or non-automated core to each individual’s 
additional equipment price to give a total price 
per surgeon — Table 3. 

The number of cataract extractions performed 
each month can be broken down into those 
individually for the eight different surgeons or 
taken as a whole. The number of cataract 
extractions per group and per surgeon over a six- 
month period is indicated in Table 4. The cost of 
disposal equipment on an individual and collec- . 
tive basis for each month and over the whole six- 
month period is shown in Table 5. 


Discussion 

The cost in terms of disposable equipment from 
surgeon to surgeon varies from £21.74 to£112.58. 
The average actual cost of performing 365 
cataract extractions over the six-month period 
was £51.67 per case. If the least expensive 
surgeon had performed all the cataracts during 
this period and the figures projected for a 
12-month period, the total cost would have been 


£15 870. 20. If on the other hand the most. 


expensive surgeon had performed the same 
number of cataract extractions over the same 
period, the cost would have been £82 344.00 — a 
difference of £66 313.20. Ifall eight surgeons had 
changed to adopt the disposable equipment of 
surgeon 5, the department would save 
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Table 3 Total cost per Table4 Cataract EUER PERET £21 862.94 per year, whereas arinual expenditure 
pet E period expréssed on an individual and collective basis at present on disposable equipment is £37 733.14. 
Ioue E Month _ We fully accept that it would be entirely wrong 
Surgeon ^ Cost per cataract (£) — Z  ) toimpose the cheapest alternative on all surgeons 
3 Iss . Surgeon I 2 3 4 5 6 Toa andare fully cognisant that different techniques, 
2 108.88 1 5 10 6 1 7 9 4 training experience, and possible long-term out- | 
$ px : 2 ? A a : 3 : E come havenot been accurately assessed. Surgeons 
4 32.21 : : B i t HE 3 3 may feel that more expensive equipment may be 
: 0 6 9 È 13 6 12 57 Superior in quality and improve the long-term 
5 21.74 4 : E E " j^ E z outcome, with a lower risk of complications. We 
Total 5} 69 58 71 s] 65 365 have illustrated that by careful assessment of the 


costs of the alternative equipment major savings 

. may be made in those areas where surgeons may 

Table5 Cost of disposable equipment (£) over a six-month period expressed on an individual feel that there is more than one alternative. 
and collective basis —- Moreover it may be possible to modify one’s 





Month Month Month — Momh —— Monh = Month technique with a reduction in cost without the 
Surgeon . 1 2 3 Z. 4 5 6 Total patient’s being adversely affected. However, it is 
1 543.85 1069.70 — 641.82 1069.70 748.79 962.73 5027.59 only by long term assessment of surgical quality 
: iln “Susie. ase. GP. VES eR OM and its relationship to cost that resources may not 
4 209.89 483. 5 35431 347.51 22547 161.05 2061.38 be squandered. Certainly today there is a greatly 
6 225.63 300.84 125.35 325.91 150.42 300.84 1428.99 increased awareness of medical audit, depart- 
7 274.95 611.00 488. 30 336.05 305.50 488.80 2505. 1o mental budgets, and overall cost effectiveness, 
Total 271748 3251.24 3381.01 335278 2845.26 3309.97 1885774 enabling money to be better spent on patient 
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_ stony tome rig om 
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Influence of genotype on the natural history of 
untreated proliferative sickle retinopathy — an 


angiographic study 


Peter D Fox, S J Rupert Vessey, Mark L Forshaw, Graham R Serjeant 


Abstract 
The natural history of untreated proliferative 
sickle retinopathy (PSR) has been observed in 


35 patients (40 eyes) with homozygous sickle 


cell (SS) disease and in 112 patients (114 eyes) 
with sickle cell-haemoglobin C (SC) disease 
over a mean follow-up period of 4-5 years 
(range 0-5~14-0 years). In both genotypes 
progression of PSR was most frequent 
between ages 20 and 39 years. Spontaneous 
regression was more common in SS disease 
(p=0-01), and more likely to proceed to com- 
plete non-perfusion. In SC disease PSR tended 
to be stable in patients aged 40 and over, and 
non-perfused PSR lesions were significantly 
more likely to reperfuse (p=0-01) than in SS 
disease. In both genotypes regression was not 
influenced by size or elevation of the PSR 


disease suggests that treatment is unncessary ' 


in SS patients aged 40 and over: ` - 


Vaso-occlusion in sickle cell disease induces 
peripheral retinal ischaemia with the subsequent 
risk of proliferative sickle retinopathy (PSR).'? 
This complication may cause visual loss from 
vitreous haemorrhage or retinal detachment’ but 
may also resolve spontaneously.?4 Since the 
natural history of PSR lesions is so variable, a 
knowledge of the determinants of progression 
and regression of PSR lesions is important both 
in the assessment of the efficacy of treatment and 
in the selection of patients most likely to benefit 
from treatment. The present study therefore 
addresses the natural history of untreated PSR 
lesions and examines the determinants of their 
outcome. 


Patients and methods 

The patients attended the Sickle Cell Clinic of 
the University of the West Indies between 
August 1970 and April 1989. The study was 
restricted to patients with homozygous sickle cell 


: (SS) disease or sickle cell-haemoglobin C (SC) 


disease with perfused PSR on initial examina- 
tion, and who had at least two angiographic 
assessments six months or more apart. Patients 
had either been randomised to control groups in 
treatment trials or had declined to enter the 
trials. 

There were 40 eligible eyes in 35 SS patients 
(16 male, 19 female) and 114 eyes in 112 SC 


“patients (59 male, 53 female). The mean age at 


initial fluorescein angiogram was 38 years (range 
18—59 years) in SS disease and 30 years (range 
15-58 years) in SC disease. Mean follow-up was 


4-5 years (range 0:5—-14-0 years) and did not 
differ between genotypes. Follow-up was ter- 
minated prematurely by vitreous haemorrhage 
in seven eyes (one SS, six SC), retinal detach- 
ment in four SC eyes, YAG vitreous mem- 
branolysis in one SC eye, and argon laser treat- ' 
ment of a retinal hole adjacent to a PSR lesion in 
one SC eye. 

The characteristics of PSR lesions (number, 
flat or elevated, circumferential involvement) 
were documented on the initial angiogram, and 
subsequent angiograms were examined for 
evidence of progression, regression, or stability. 
Progression and regression were defined respec- 


"tively as an increase or decrease in the number of 


PSR lesions in an eye or as an increase or decrease 
in the size of the capillary network of the 
neovascular tissue. Angiograms were assessed by 
the authors in a masked fashion. 

The effect of age on behaviour of PSR lesions 
was examined by categorising the overall 
changes for each eye within the decades 10—19 
years, 20—29 years, 30—39 years, and 40 years and 
above. Since some eyes contributed observations 
to more than one decade, the number of observa- 
tions exceeded the number of eyes. 

The role of haematological factors was- 
assessed by examining these in patients with 
simple progression or regression. This examina- 
tion was confined to patients with SC disease 
where an adequate number of eyes were avail- 
able. Haematological indices included total 
haemoglobin (Hb), mean cell haemoglobin con- 
centration (MCHC), mean cell volume (MCV), 
reticulocyte count (retics), fetal haemoglobin 
(HbF), and platelets. Hb, MCV, and platelet 
count were measured in a Coulter S plus IV 
haematology analyser. MCHC was derived from 
the spun microhaematocrit, reticulocytes were 
counted after staining with 596 brilliant cresyl 
blue for 30 minutes at 37°C, and HbF was 
measured by alkali denaturation? Multiple 
values for these indices were usually available in 
each patient, so the steady state values closest in 
time to the observations of PSR progression or 
regression were used in the analysis, and dif- 
ferences were assessed by the Mann-Whitney 
non-parametric test. 


Results 


: At initial assessment there were 109 PSR lesions 


in 40 SS eyes (mean 2:7 lesions/eye) and 372 PSR 
lesions in 114 SC eyes (mean 3-3 lesions/eye). 
The great majority of these lesions (91% in SS 
eyes, 81% in SC eyes) subtended less than 15° of 
the circumference, and the mean circumferential 
involvement of perfused PSR at initial assess- 


us E 
230 2E py 





Table 1 Overall change of proliferative sickle retinopathy according to age and genotype 


SS Disease SC Disease 
group Number Regress Stable Number R Stable 
(years) of eyes n(%) n(%) n (96) of eyes n (%) n (5) n(%) 
10-19 1 0 1 0 10 4 (40 "it 10 
20-29 8 2 (25) 3 (38) 3 (38 47 28 (60 8(1 11 (23 
3039 16 +25 45 8 (50 56 24 (43 Hi 17 (6 
40+ 22 3(14 9 (41 10 (45 24 7 (29) 1(4) 16 (67) 





ment was 30? in SS eyes and 40? in SC'eyes. The 
subsequent changes by genotype and by age 
group within genotypes are summarised in Table 

‘1. Analysis of changes within each genotype 
revealed no sex difference. 

Progression of proliferative disease in both SS 
and SC disease was maximal in the 20-29 and 
30-39 year age groups. There was no genotype or 
sex difference in progression. 

Regression of PSR was significantly com- 
moner in SS disease, occurring in 16/40 (4096) SS 
eyes compared with 23/114 (2096) SC eyes (z= 
2-5, pz 0-01). Further analysis within age groups 
confirmed that the genotype difference was pre- 
dominantly in patients aged 40 years.and over 
(z=3-0, p-0-002). Regression leading to com- 
plete non-perfusion of all PSR lesions occurred 
in 8/40 (2096) SS eyes and in 8/114 (796) SC eyes, 
this difference being significant (z=2:3, 
p=0-02). The mean age at diagnosis of complete 
non-perfusion was 29 years in SC disease and 4] 
years in SS disease. Patients proceeding to 
complete non-perfusion generally had fewer 
PSR lesions and below average initial circum- 
ferential involvement (20? in SS, 30? in SC 
disease). 

Spontaneous non-perfusion of individual PSR 
lesions was commoner in SS disease (z-2:3, p= 
0-02) but was not significantly affected by size or 
elevation of the PSR lesion (Table 2). Reper- 
fusion of previously non-perfused PSR lesions 
was significantly commoner in SC disease 
(z=2-5, p=0-01) and was usually observed within 
six months. . 

Comparison of haematological indices in 33 
SC patients with progression and the 17 with 
regression revealed no significant differences. 


Discussion 

i . The abnormal vessel systems associated with 

; proliferative sickle retinopathy may lead to 
visual loss by either vitreous haemorrhage or 
. retinal detachment. There have therefore been 
many attempts to close these abnormal vessel 
systems by treatment,*” but such therapies may 
also produce potentially serious complications 
such as vitreous haemorrhage, retinal tears,” 


-Table2 Spontaneous non-perfusion of individual PSR lesions according to size and genotype 
SS Disease SC Disease 
I sof phy PSR afc ao od PSR Nom-perfused PSR Dr "rana 
n (96) n(*) 





Small — . 

(0-147) 99 3181) 1(3) 303 66 (22) 15 (23) 
157-29") 8 3 (38) 0 53 9 (17) 1 
(2300 2 —— 0 0 16 2(13) 1 
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choroidal neovascularisation,"^ and retinal 
detachment. Furthermore, although PSR is 
common, especially in SC disease,’ visual loss 
is relatively infrequent.” One explanation for 
these apparently conflicting observations is 
spontaneous non-perfusion of PSR lesions 5" 
rendering them avascular and less prone to sight 
threatening complications. 

The evidence from long term follow-up of 
PSR affected patients suggests that only a small 
proportion sustain complications resulting in 
visual loss, whereas the majority of PSR lesions 
either stabilise or undergo spontaneous non- 
perfusion with advancing age. Thus in the 
present study visual loss from vitreous haemor- 
rhage or retinal detachment occurred in only 
10/114 (9%) SC eyes monitored over a mean 
period of 4-5 years. While such visual loss is of 
some consequence, the relatively small propor- 
tion of eyes affected and the complications of 
therapy directed at rendering PSR lesions avas- 
cular indicate a need for greater knowledge of the 
natural history of PSR lesions. If the deter- 
minants of poor visual outcome could be under- 
stood, therapy could be directed towards this 
high risk group, leaving lower risk patients to 
undergo spontaneous non-perfusion. 

The present study has examined the role of 
genotype, age, sex, and certain haematological 
indices as risk factors for spontaneous non- 
perfusion and had identified the SS genotype and 
age 40 years and over in SS disease as associates. 
However, the lack of haematological relation- 
ships with spontaneous non-perfusion in SC 
disease suggests that haematological indices have 
only a minor, or no, role in the development of 
non-perfusion. More studies are needed to 
clarify the determinants of the final visual out- 
come of proliferative sickle retinopathy, but the 
frequency of spontaneous regression in SS 
disease suggests that treatment in such patients 
aged 40 years and over is unnecessary. 
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Extraocular muscle surgery in myasthenia gravis 


J F Acheson, J S Elston, J P Lee, P Fells 


Abstract 
Myasthenia gravis is typically a disease of 
young people in active employment who need a 
field of binocular single vision. Although it is 
systemically controllable with a good chance 
of spontaneous remission, persistent loss of 
binocularity may cause chronic disability. We 
report our experience of extraocular muscle 
surgery in five patients with stable myasthenia 
-~ gravis and persistent double vision. Extra- 
ocular muscle involvement was selective, 
giving rise to incomitant and concomitant 
squints, with individual muscle overactions as 
well as underactions. Treatment was by con- 
ventional recession and resection procedures 
with the additional use of Faden and adjustable 
sutures where appropriate. In all five cases a 
larger, stable field of binocular single vision 
was established. It is concluded that extra- 


ocular muscle surgery may be beneficial in 


selected cases of myasthenia gravis. 


Myasthenia gravis (MG) is an autoimmune dis- 

Western Ophthalmic order characterised by a reduction in available 
Hospital, London NWI post-synaptic acetylcholine receptors (AChR) 
on the endplates of neuromuscular junctions of 
s skeletal muscle.! The symptoms of variable, 

National Hospital for fatiguable voluntary muscle weakness with spon- 


Neurology and of : 

Neurosurgery, London taneous remissions and exacerbations are well 
WCl known. In 75% of cases the initial presentation is 
J S Elston with ptosis and/or diplopia, and over 9096 


f develop ophthalmic symptoms at some stage in 

aper Hospital. the course of the disease. Diagnosis is often 
PLe > delayed because ocular motility abnormalities 
may mimic other conditions and because no 

FRCS, Western single test is always positive.’ Young people with 
thalmic Hospital, long life expectancies are commonly affected and 
MEC » London ocular motility abnormalities causing disabling 
Accioted fc pabianan diplopia and loss of binocular single vision (BSV) 
22 October 1990 - may persist long after remission. Conventionally 


Table1 Diagnostic features 


Patients 
Anti-ACARR 

No. Sex presentation Edrophoniom antibodies SFEMG 
l M 2 + + Normal 

2 M 25 + + Normal 

3 F 19 + + Normal 

4 M 16 + + Abnormal 
5 M 52 + + Normal 


Table2 Systemic treatment 








l Years 
No. Patients Anticholinesterases Thymectomy (oral ) stable 
i Yes Yes Yes 2 
2 Yes Yes No 10 
3 Yes Yes No 22 
4 Yes No No 5 
5 Yes No Yes 2 





this is managed by prisms or occlusion,** but 
these measures may be poorly tolerated and leave 
unacceptable cosmetic results. In addition, loss 
of BSV may limit employment opportunities. 

- We report on five patients with stable systemic 
disease but in whom persistent unchanging 
diplopia left poor results. All benefited from 
extraocular muscle surgery. 


Materials and methods 

Five cases were identified from the records of the 
ocular motility clinics at the Western Oph- 
thalmic Hospital and Moorfields Eye Hospital. 
All had a clinical diagnosis of MG confirmed by a 
positive edrophonium test and/or characteristic 
jitter phenomena on the electromyogram, 
together with the presence of anti-acetylcholine 
receptor antibodies. All were clinically and bio- 
chemically euthyroid, and cases with features 
suggesting coexisting dysthyroid ophthalmo- 
pathy were excluded. No cases had a thymic or 
other neoplasm, or evidence of connective tissue 
disease. All patients were symptomatically in 
disease remission but complained of trouble- 
some, constant diplopia. None had clinically 
significant ptosis. After a minimum two-year 
period of stable orthoptic assessments and failure 
to tolerate prisms or monocular occlusion, extra- 
ocular muscle surgery was performed. All cases 
were followed up for a period of six months to six 
years after surgery. The clinical details are 
summarised on Tables 1 and 2. 


Results 
The cases are summarised on Table 3. Two are 
reported in detail. 


CASE 1 . 

In 1981 a fireman aged 22 years presented with 
variable fatiguable diplopia and limb and facial 
weakness. Following an equivocal response to 
intravenous edrophonium (Tensilon), gener- 
alised myasthenia gravis was diagnosed on the 
basis of positive titres for anticholinesterase 
receptor (AChR) antibodies and an electro- 
myogram which showed muscle fibre fatigue on 
supramaximal nerve stimulation at 3-5 Hz. The 
systemic symptoms were controlled by thymec- 
tomy for thymic hyperplasia and oral pyrido- 
stigmine. However, troublesome horizontal 
diplopia persisted, and in 1983 he was referred 
for assessment. , 

The visual acuities and findings on intraocular 
examination were normal. There was a 3 mm 
ptosis on the right and mild bilateral orbicularis 
weakness. The prism cover test showed a V 
pattern exotropia of 6 dioptres on downgaze and 
20 dioptres on elevation. Dissociated eye move- 
ment analysis (Fig 1A) indicated marked right 
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Table3 Summary of ocular motility findings and surgical procedures 


BSV field 
(degrees) 


30° 


Patient 
1 10 dioptre exotropm 
R: pr perm 
Nil 
- un 
10-Dioptre right hypertropia 
3 60-Dioptre exotropia Nil 
: eraction 


Nil 


Nil 
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. BSV Years stable 
Operation field follow-up 
L: LR Faden 80 6 
(i) L: LR —6 
MR+5 40 2 
Gi) L: SO 50 
erior tenotomy 
: LR —9:5 30 I 
MR + 10 with prisms 
(i) Bilateral MR —5 30 2 
and SO posterior 
tenotomies ° 
(ii) Bilateral MR 
ition 40 I 
() R: ER- »MR+ 
(ii) R: LR +7 
MR-2(adj) 30 l 


R=right. L=left. MR=medial rectus. LR=lateral rectus. IRæinferior rectus. SO=superior oblique. adj-»adjustuble suture. —=rectus 
recession (mm). +=rectus resection (mm). BSV=field of binocular single vision. 


medial rectus underaction and left lateral rectus 
overaction. The field of binocular single vision 
(BSV) was reduced to 30° (Fig 1B). 

After a 12-month period of observation the 


SHAT 





HL 


Green before ieit cya 





. O $7 


FIELD OF SIMOCULAR FIXATION. No. 


Figure IB Field of binocular single vision before surgical 
treatment. 


motility abnormalities were unchanged and the 
systemic disease remained controlled. The 
patient was unable to tolerate prisms or occlusion 
and following a normal forced duction test 
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underwent a left lateral rectus Faden posterior 
fixation suture operation. The field of binocular 
single vision was increased to 80? arc (Fig 1C, D), 
and this improvement has been stable over six 
years of follow-up. 


CASE 4 

In 1984 a 16—year-old male college student 
developed diplopia, and a diagnosis of 
generalised myasthenia was made after detection 


‘of AChR antibodies and deltoid electromyo- 


graphic abnormalities. Disease activity was con- 
trolled by oral prednisolone on alternate days, 
but a large angle convergent squint persisted. 

In 1988 he was referred for assessment. This 
showed a large A pattern esotropia of 55 dioptres 


- on downgaze and 10 dioptres on upgaze. Ocular 


movements showed marked bilateral superior 
oblique overactions and inferior rectus under- 
actions (Fig 2A). There was no field of BSV. 
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Figure 1C Hess chart after 
Faden procedure to left 
lateral rectus. _ 


Figure 1D Field of 
binocular single vision after 
left lateral rectus Faden 

ure. 
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Over the next 12 months the strabismus 
remained unchanged, and his systemic disease 
was stable. 

In January 1989 he underwent bilateral medial 
rectus recessions of 5 mm and bilateral superior 
oblique posterior 7/8 tenotomies. Postopera- 
tively a BSV field of 30° was established, but the 
A pattern persisted with a 40 dioptres of 
esotropia on elevation and 5 dioptres on depres- 
sion (Fig 2B). Six months later he underwent 
bilateral medial rectus insertion elevations by 
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half the muscle widths without further improve- 
ment. The clinical findings have remained stable 
for a further 12 months. 


Discussion 

Extraocular muscle surgery in myasthenia gravis 
is inappropriate in most cases, where both 
systemic and ocular manifestations may continue 
to show instability in spite of careful medical 
management.?* However, eventual remission is 
common among long-term survivors. In one 
follow-up study Oosterhuis found that of an 
original 58 patients 29 were still alive at 20 years; 
of these, 16 (5596) were in remission and the 
remaining 13 showed objective diminution of 
disease severity. A small subgroup of 
myasthenics appears to exist in whom such 
remission coexists with a stable squint which 
may limit rehabilitation opportunities. This is. 
the category into which our five cases fit. 

Ocular motility analysis (Table 3 and Figs 1 
and 2) shows that individual muscle involvement 
was highly selective and that secondary over- 
actions were common. This clinical observation 
has not to our knowledge been previously des- 
cribed. However, electrophysiological and histo- 
logical studies do support our observation of 
highly selective, variable involvement of muscles 
in myasthenia gravis.'? Between one muscle and 
another the electromyogram may show variable 
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Figure2B Hess chart after 
bilateral superior oblique 
posterior tenotomies. 
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abnormal decremental responses of the evoked 
compound muscle action potential on repetitive 
nerve stimulation. Within one muscle the single 
fibre EMG may show characteristic jitter 
phenomena arising from variations in activation 
time on the action potentials of two fibres from 
the same motor unit. Similar variability is shown 
in AChR receptor densities in histopathological 
studies in muscle biopsy specimens. For these 
reasons, we have avoided surgery on ‘weak’ 
underacting muscles where possible and have 
performed weakening procedures on overacting 
relatively healthy muscles. Cases 1 and 4 were 
managed solely by this approach. For example, 
in the concomitant pattern seen in case 4 rectus 
muscle recession and transposition and superior 
oblique tenotomy were appropriate,’ while in the 


incomitant cases the Faden posterior fixation and . 


recession on an adjustable suture were pre- 
ferred." However, single rectus muscle resec- 


tions were performed in cases 2, 3, and 5 with 


satisfactory results. - 

In conclusion, patients with a definite diag- 
nosis of myasthenia gravis whose disease process 
is stable or in remission, but who continue to 
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suffer from disabling diplopia and loss of binocu- 
larity, may safely and effectively be managed by 
extraocular muscle surgery. 


We are to the orthoptic staff at the Western Ophthalmic 
wr and Moorfields Eye Hospital for the documentation of 
ese cases. 
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Optic nerve hypoplasia, encephalopathy, and 
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neurodevelopmental handicap 


John P Burke, Michael O'Keefe, Roger Bowell - 


Abstract 

Abnormalities of the central nervous system 
are frequently described in optic nerve hypo- 
plasia. In a longitudinal study of 46-consecutive 
children (32 term, 14 preterm) with bilateral 
optic nerve hypoplasia 32 (69.596) had 
associated neurodevelopmental handicap. Of 
these, 90% had structural central nervous 
system abnormalities on computed tomo- 
graphic brain scans. Neurodevelopmental 
handicap occurred in 62:5% of the term and 
86% of the preterm infants respectively. Term 
infants had a greater incidence of ventral 
developmental midline defects and proportion- 
ately fewer maternal and/or neonatal 
complications throughout pregnancy, while 
encephaloclastic lesions were commoner 
among the premature infants. An association 
of optic nerve hypoplasia with the twin trans- 


' fusion syndrome and prenatal vascular 


encephalopathies is described. 


Optic nerve hypoplasia is a non-progressive 
congenital abnormality of multifactorial: aeti- 
ology. Its pathogenesis is not fully understood, 
but it may follow a variety of insults to any part of 
the developing visual pathways.’ It is a major 
cause of visual loss in childhood and may be 
associated with important central nervous 
system and endocrine abnormalities," which 
include septo-optico dysplasia, porencephaly, 
encephalocele, congenital suprasellar tumours, 
hypothyroidism, diabetes insipidus, growth 
hormone deficiency, and many others. These 
have recently been the subject of a minireview.” 
The increasing numbers of children described 
with this abnormality may reflect increased 
awareness on the part of ophthalmologists as well 
as an increase in its prevalence. 

In contrast to some earlier reports, neuro- 
developmental handicaps are being increasingly 
recognised in association with optic nerve 
hypoplasia, though their prevalence in and 
interrelationship with this anomaly have not 
been fully established. We serially assessed 46 
cases of bilateral optic nerve hypoplasia, 32 of 
which had neurodevelopmental handicap. We 
examined the factors involved in the simul- 
taneous occurrence of both conditions and 
describe the association of this anomaly with 
vascular encephalopathies, in particular the twin 
transfusion syndrome.” 


Patients and methods 


The study population consisted of 46 consecutive 
children with bilateral optic nerve hypoplasia 


' who attended the Paediatric Ophthalmology 


Department of the Children's Hospital, Temple 


Street, Dublin, from 1985 to 1989. Physical and 
neurological examinations showed that 32 
children (18 males, 14 females) had variable 
degrees of neurodevelopmental handicap, of 
which mental retardation, cerebral palsy, and 
epilepsy were the commonest. The diagnosis of 
optic nerve hypoplasia was made or confirmed 
by two ofus (MOK, RB) based on a combination 
of characteristic features. These included (1) a 
small optic nerve head, (2) a double pigmentary 
ring sign, and (3) an abnormal nerve fibre layer." 
Various objective means of confirming the 
diagnosis can be used,’ ? as the ophthalmoscopic 
diagnosis in milder cases may be difficult. How- 
ever, these tests would have required greater 
patient co-operation than most children in this 
study could have provided. © 

Each child underwent a detailed ophthalmic 
examination. À history was obtained from the 
case records and from parents or guardians. This 
included gestational age, obstetric history, 
maternal medical history, and prenatal, peri- 
natal, and postnatal complications. The referral 
pattern for each patient was documented. Visual 
acuity was estimated by ocular motor fixation 
patterns, forced choice preferential looking, and 
Sheridan and Gardiner or Snellen acuity testing. 
Appropriate tests were selected on the basis of 
the patient’s age and level of co-operation 

Most’ of the children were examined by 
computed tomographic (CT) brain or magnetic 


resonance imaging scans, electroretinography 


and pattern stimulation, or diffuse light visual 
evoked responses. A paediatrician and/or paedi- 
atric neurologist examined each child before or 
within three months of their initial ophthalmic 
assessment. 


Results 

Children with optic nerve hypoplasia and 
neurodevelopmental handicap were divided into 
three groups. There were 12 children in group 1 


` (Table 1) with bilateral optic nerve hypoplasia 


and neurodevelopmental handicap who were 
born prematurely and 20 children in group 2 
(Table 2) with bilateral optic nerve hypoplasia 
and neurodevelopmental handicap who were 
born at or after 37 weeks gestation. There were 
14 children in group 3 with bilateral optic nerve 
hypoplasia who had no neurodevelopmental 


handicap. 


All children in group 1 (Table 1) were born 
between the 26th and 33rd week, and when last 
seen their ages ranged from 9 to 56 months. All 
had been initially referred by paediatricians for 
visual assessment. Three had been delivered by 
emergency caesarian section, one for failure to 
progress in the second stage of labour and two for 
fetal distress. Four children were products of 
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Table 1 Clinical findings in 12 children with bilateral optic nerve hypoplasia and 
neurodevelopmental handicap born prematurely (36 weeks gestation) 


Patient! 
med Associated 
weeks) Birth history — perinatal history CT or MRI diagnosis fundus findings 
1/28 Assisted breech Severe RDS Porencep - 
GMH-IVH zd 
2/26 SVD Severe RDS CPVL Regressed ROP 
GMH-IVH 
3/30 SVD PET and APH Diffuse cerebral and Atrophic discs 
cerebellar atrophy 
TTS Apnoea of — 
prematurity 
4/30 CS Severe RDS Suprasellar arachnoid cyst — 
GMH-IVH with hydrocephalus 
5/32 SVD Severe RDS Atrophic discs 
i Diffuse cerebral atrophy 
6/30 SVD Severe RDS CPVL - 
twin GMH-IVH . 
7/30 SVD Severe RDS CPVL cerebral atrophy — - 
twin GMH-IVH 
8/30 CS Maternal ansemia — CPVL cerebral atrophy — — 
1027 SVD RDSGMH-IVH Diffuse cerebral atrophy ^ Regresed ROP 
- a y 
11/28 Placenta RDS GMH-IVH =- Regressed ROP 
12/27 sVD RDS GMH-IVH Diffuse cerebral atrophy — Regressed ROP 
CT=computed t ic brain scan. MRI= imaging scan. RDS=respiratory 
ra udis haha E- -IVH= as matrix haemorrhage — intraventricular haemo 
-retinopathy of prematuri =spontaneous delivery. CPVL=cystic 
periventricular leucomalacia. TIS--twin transfusion . PET=pre-eclamptic toxaemra 
APH-antepartum »caesarian section: SLE=systemic lupus erythema 


twin pregnancies, and two of these suffered from 
twin transfusion syndrome. Maternal compli- 
cations included severe pre-eclampsia in two 
cases, active systemic lupus erythematosus in 
one, and maternal anaemia of 7-5 g/dl in one 
mother who initially presented some days before 
going into spontaneous labour at 30 weeks 
gestation. There was no history of maternal 
diabetes mellitus. All 12 infants had a compli- 
cated perinatal/neonatal period. 

Most recent visual acuities ranged from 


apparently normal to no visual fixation. The 


_Table2 Clinical in 20 children with bilateral optic nerve hypoplasia and 
neurodeve i icap born at or after 37 weeks gestation 
Pre- and 
Patient no Birth history — complications CT or MRI diagnosis fundus findings 
13 SVD is, corpus callosum — 
14 SVD Agenesis, corpus - 
15 SVD Agenesis, corpus callosum — 
16 SVD Suspected IUT Agenesis, corpus callosum  — 
ction : 
17 SVD Agenesis, corpus callosum, Atrophic discs 
a hydrocephalus, 
i i iffuse cerebral atrophy 
SVD Agenesis, corpus callosum, — 
encephalopathic diffuse cerebral atrophy 
19 SVD Agenesis, corpus callosum, Pigmentary 
Joubert’s syndrome retinopathy 
20 SVD Agenesis, corpus callosum 
21 SVD TTS oP ; diffuse Atrophic discs 
twin HIE - cerebral atrophy 
22 SVD Aqueduct meee: Atrophic discs 
hydrocep us 
23 SVD Familial Di cerebral atrophy Atrophie discs 
neurodegencrative 
disorder 
24 SVD Intrauterine Schizencephaly Atrophic discs 
twin CMV infection 
25 SVD Diffuse cerebral atrophy  - 
26 SVD tary 
SVD Holoprosencephal PT 
27 op y = 
28 SVD , Po , diffuse Atrophic discs 
DE cerebral a y 
29 SVD Congenital h halus — 
30 SVD Holop y Atrophic discs 
31 SVD Birth ital sint umm - 
Asphyxia Dandy-Walker 
32 SVD - ital hydrocephalus — 





CT computed tomographic brain sciri. MRI— magnetic resonance imaging scan. 
S De pocan ae vaginal delivery . IUT =intrauterine. TTS=twin transfusion syndrome. 
sack ptielonatty: CMV —cytomegalovirus. 
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amplitude of the binocular flash visual evoked 
potential correlated better with the visual acuity 
than did the latent interval. There were six 
cases with a visual acuity of «6/60 (cases 2, 3, 8, 
9, 10, 12), three cases with an acuity of =6/9 
(cases 1, 6, 7), and three (cases 4, 5, 11) with 
intermediate levels. Other ocular abnormalities 


. observed were bilateral optic disc pallor in two 


cases, presumed cortical visual loss in three, and 
regressed retinopathy of prematurity in four. 

All 12 children had cerebral ultrasound and/or 
computed tomographic brain (CT) scans 
performed. Periventricular haemorrhage was 
visible in six cases by ultrasonography in the 
neonatal period. One child (case 9) had a normal 
CT scan. The other 11 scans showed either 
diffuse cerebral atrophy and/or other encephalo- 
clastic lesions of the developing brain (Table 2). 
The latter arise from the destruction of previously 
formed cerebral tissue by a vascular insult. 
There were no isolated anterior midline develop- 
mental defects. 

There were 20 children in group 2 (Table 2). 
When they were last seen their ages ranged from 
13 to 80 months. All were referred by paedia- 
tricians because of suspected visual handicap. 
There was no history of maternal diabetes 
mellitus. Eighteen births were uncomplicated. 
One mother with twins had an emergency forceps 
delivery for failure to progress in the second 
stage of labour (case 21), and one infant had 
perinatal asphyxia in association with meconium 
aspiration. Five infants had congenital hydro- 
cephalus and one had cranial diabetes insipidus. 
Àn intrauterine infection was suspected in three 
children (cases 16, 24, 26), though unproved in 
two. The third had cytomegalovirus isolated 
from her urine three days postnatally (case 24). 
Eight infants had agenesis of the corpus callosum 
on CT scan. In addition, three of these had 
primary and one (case 18) had secondary 
microcephaly. 

Visual acuities ranged from probably normal 
to no visual fixation. The amplitude of the 
binocular flash visual evoked potential correlated 
better with the visual acuities than the latent 
interval. There were three cases with acuities of 
26/9 (cases 15, 25, 26), one with an acuity of 6/12 
(case 20), and the remainder with acuities of = 
6/60. Seven cases had optic disc pallor in associ- 
ation with hypoplastic discs. 

There were 14 children with no evidence of 
neurodevelopmental handicap when assessed 
(group 3). Three were born before 32 weeks and 
the remainder after 36 weeks gestation. There 
was no maternal history of diabetes mellitus or 
epilepsy. Two of the premature infants were 
initially referred by paediatricians for retinopathy 
of prematurity (ROP) screening. One had 
bilateral optic nerve hypoplasia in association 
with mild ROP, while the other, who was born to 
a mother with pre-eclamptic toxaemia, had 
isolated optic nerve hypoplasia, and thin optic 
nerves were subsequently identified on CT scan. 
The third infant was referred at 5 months with 
early onset esotropia. Of the 11 children born 
after 36 weeks gestation five were referred by 
paediatricians with suspected visual handicap. 
The diagnoses of the referred patients included 
oculocutaneous albinism, fetal alcohol effects, 
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dysmorphic syndrome,  postencephalopathic 
illness, and nystagmus secondary to isolated 
optic nerve hypoplasia. Six children were 
referred by their family practitioner. Of these 
two had albinism, three presented with stra- 
bismus, and one had nystagmus, an alternating 
esotropia, bilateral optic nerve hypoplasia, and a 
normal CT scan. None of the 46 children studied 
had tumours of visual pathways.° 


Discussion 

Optic nerve hypoplasia is not a specific disease 
but a morphological diagnosis which may result 
from damage at any location in the developing 
visual pathways." Likewise the location of the 
injury to the developing brain, causing neuro- 
developmental handicap, may vary in accordance 
with the time in utero when the fetus was 
exposed to the insult, while its sequelae may or 
may not be visible on CT scan. This may explain 
why intrauterine insults sufficient to produce 
neurodevelopmental handicap may also result in 
optic nerve hypoplasia. 

Skarf and Hoyt noted that delayed develop- 
ment was the most frequently associated non- 
visual complication. Nineteen of 41 children 
(4690) with symmetrical bilateral optic nerve 
hypoplasia had developmental delay. Margalith 
et al? noted neuropsychiatric handicaps in 72:696 
of 51 patients (9296 bilateral), of which mental 
retardation (70-696) and cerebral palsy (56-996) 
were the most frequent. Edwards and Layden” 
described a series of 14 cases of bilateral optic 
nerve hypoplasia of which seven had evidence of 
cerebral palsy and/or mental handicap. 
Neuroradiological abnormalities were detected 
in 61% of the 93 patients with bilateral optic 
nerve hypoplasia in these three series. The 
results differed from those of earlier studies, as 
Walton and Robb" reported on 20 patients with 
optic nerve hypoplasia (12 bilateral) who enjoyed 
normal growth and development, while Acers” 
commented on the infrequent association of 
optic nerve hypoplasia with mental and/or 
physical handicap among a series of 45 cases (40 
bilateral). In our series 69-596 of 46 cases had 
neurodevelopmental handicap, and 90% of these 
had neuroradiological abnormalities. Our data- 
base was selective in that 40 of the 46 children 
were referred by paediatricans for screening or 
with suspected visual handicap. 

It was possible to divide the neurodevelop- 
mentally handicapped children into two groups 
on the basis of gestational age. There were 12 
cases born prematurely and 20 born after 36 
weeks gestation. We, like Margalith et al” found 
the prevalence of perinatal/neonatal and maternal 
complications to be substantially higher among 
infants born prematurely. Four of the 12 pre- 
mature children also had regressed retinopathy 
of prematurity and germinal matrix-intra- 
venticular haemorrrhages. Brown et al” observed 
a positive correlation between retinopathy of 
prematurity and intraventricular haemorrhage 
in premature infants, while others** have 
suggested that severe retinopathy of prematurity 
and periventricular leucomalacia may both be 
associated with episodes of cerebrovascular 
insufficiency. We suggest that the simultaneous 
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occurrence of optic nerve hypoplasia in such 
patients may imply a contributory ischaemic 
basis for all three events. To our knowledge no 
study exists which examines the link, if any, 
between retinopathy of prematurity and optic 
nerve hypoplasia. 

Ventral developmental midline defects 
occurred exclusively in the chidren born at or 
near term. These represent anomalies in closure 
of the anterior neural tube, and severe defects 
may be associated with epilepsy and mental/ 
physical retardation of variable severity.” Seven 
of eight cases in this series with agenesis of the 
corpus callosum, optic nerve hypoplasia, and 
neurodevelopmental handicap were products of 
apparently normal pregnancies. The aetiology of 
optic nerve hypoplasia in a number of the other 
12 cases was unknown (Table 2). One infant 
(case 24) had intrauterine cytomegalovirus 
infecuon. The significance of this association, 
which was previously reported by Hittner et al, is 
unclear." 

Congenital hydrocephalus has been 
infrequently described in association with optic 
nerve hypoplasia,* **' Ghose” did not describe 
any case in a series of 200 patients with hydro- 
cephalus. We noted five children born at term 
with congenital hydrocephalus and optic nerve 
hypoplasia (four obstructive, one communi- 
cating). One of these had the Dandy-Walker 
syndrome, which is frequently associated with 
other central nervous system abnormalities. One 
must assume that either optic nerve hypoplasia 
predated and 1s unrelated to the hydrocephalus, 
or that optic nerve hypoplasia can result from 
this defect, occurring some time prior to the full 
development of the visual system. 

Likewise the simultaneous occurrence òf optic 
nerve hypoplasia and optic atrophy is being 
recognised with increasing frequency, * * while 
the difficulty in differentiaung one from the 
other in some cases may be owing to an insult to 
the near completely developed visual pathways.' 
The fact that some believe that hypoplastic discs 
may be pale or normal in colour further confuses 
diagnostic interpretation in young children.” 
Margalith et al" described 47 patients with 
bilateral optic nerve hypoplasia, 1696 of whom 
had associated optic atrophy, while nine of 32 
patients (28%) in this series had coexisting optic 
atrophy. 

The pathogenesis of encephalopathy and 
encephaloclastic lesions 1n the developing brain 
is diverse and rarely demonstrable.’ ” Periventri- 
cular haemorrhage, which is usually preceded by 
cerebral ischaemia,” was identified in six of the 
12 cases born prematurely. Functional disorders 
of perfusion such as ischaemia from placental 
abruption, toxaemia (cases three and nine), or 
transient vasculitis (case 4) may play a part. 
Other postulated aetiologies include deficient 
maternal nutrition (case 8) and anomalies of 
placental development. To our knowledge the 
twin transfusion syndrome (cases 3, 5, 21) has 
not been previously described in association with 
optic nerve hypoplasia. It was Benirschke" who 
first implicated the death of a monozygotic twin 
as a potential cause for problems in the surviving 
twin as a consequence of disseminated intra- 
vascular coagulation o n emboli from the — 
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deceased cotwin entering the circulation of the 
survivor. Melnick” subsequently stated that 1% 
of monozygotic twin births have severe brain 
defects as a consequence of the foregoing 
mechanisms. They and others” described 
surviving infants with porencephaly and/or 
hydrencephaly who were usually severely 
mentally retarded with microcephaly, spastic 
diplegia, and seizures. 

Optic nerve hypoplasia, particularly if 
bilateral, may be associated with a large variety 
of ocular and systemic abnormalities. The selec- 
tion of patients referred to ophthalmic depart- 
ments can undoubtedly lead to bias. However, 
the comparison of our findings with other 
published series allows further insight into the 
spectrum of optic nerve hypoplasia. Good visual 
acuity (26/9) was present in a minority (6 of 32) 
of children, while normal CT scans may be found 
in cases with visual, mental, and physical handi- 
cap, indicating the diverse and unpredictable 
findings that have come to be expected with this 
anomaly. We confirmed the general impression 
that bilateral optic nerve hypoplasia is associated 
with neurodevelopmental handicap in a con- 
siderable percentage of affected term and 
preterm infants, while the occurrence of optic 
nerve hypoplasia and hypoxic-ischaemic brain 
injury in premature infants with or without 
associated retinopathy of prematurity may 
suggest common underlying links and merits 
further study. Similarly, the temporal relation- 
ship and significance of coexisting optic nerve 
hypoplasia and atrophy needs further elucida- 

tion. 

. All children with bilateral optic nerve hypo- 
plasia, and in particular those with impaired 
vision and suspected  neurodevelopmental 
handicap, should be considered for a CT brain 
scan and referral to a paediatrician for assessment 
of their developmental, general, and endo- 
crinological status. 


The authors are grateful to Dr Mary King, paediatric neurologist, 
' for her comments. 
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Abstract 
We evaluated a new liquid perfluorocarbon, 
perfluorophenanthrene ^ (Vitreon). This 


material has proved to be non-toxic in vitrec- 
tomised rabbit eyes for up to six weeks. Present 
investigation under FDA guidelines establishes 
both the safety and efficacy of Vitreon in 
human eyes. We used Vitreon for intraopera- 
tive hydrokinetic retinal manipulation in 15 
patients. In cases of proliferative vitreoretino- 
pathy (6), rhegmatogenous retinal detachment 
(5), giant retinal tear (2), retinal dialysis (1), 
and tractional retinal detachment (1) the retina 
was successfully reattached. Postoperatively 
two patients developed proliferative vitreo- 
retinopathy necessitating further surgery, and 
one patient developed. hypotony. Follow-up 
showed 10096 reattachment rate with a mean 
duration of 6-3 months. Postoperative visual 
acuity ranges from light perception to 20/30. 


wor 


Although a denser-than-water vitreous substitute 
(fluorosilicone oil) was studied in 1962 in retinal 
detachment surgery, its importance in complex 
cases such as giant tears was recognised much 
later. The liquid fluorocarbons were initially 
introduced as oxygen carriers in medicine in 
1966.* Haidt et al used these substances for the. 


first time as a vitreous substitute in 1982.5 Other : 


investigators soon evaluated similar sub- 
stances.5? Inherent in all perfluorocarbon liquids 


within a short period of exposure. 

In 1989 Nabih et al presented experimental 
evaluation of a new liquid fluorocarbon. The 
substance, perfluorophenanthrene (Vitreon), 
was found to be safe for up to six weeks in the 
vitrectomised eyes of New Zealand white rabbits - 
if contact with the cornea was avoided.” We used 
Vitreon as an intraoperative tool in the manage- 
ment of patients with complex retinal detach- 
ments in a limited phase I Food and Drug 


Patients and methods 
Fifteen patients were recruited for this study, a 


-phase I investigation under FDA guidelines. 
Informed consent was obtained under an. 


Table 1 Preoperative profile 


Proliferative vitreoretinopathy... | 6 

C 2 

C 1 

D, 2 

o D 1 
Rhegmatogenous retinal detachment 5 
Giant retinal tear 2 
Retinal dialysis 1 
Tractional retinal detachment 1 
Total 15 





investigational protocol approved by the insti- 
tutiopal review board at the Louisiana State 
University in New Orleans. Of the 15 patients six 
presented with proliferative vitreoretinopathy . 
(PVR) stages C2-D;, five with rhegmatogenous 
retinal detachment and peripheral tear; two with 
giant retinal tear; one with retinal dialysis; and 
one with tractional retinal detachment (Table 1). 
Nine patients (60%) were male and six (4096) 
female. The mean age was 48:5 years, range 28 to 
79 years. Preoperative visual acuity ranged from 
20/400 to light perception. 

A standard 20-gauge three-port pars plana 
approach was used for vitrectomy. Once removal 
of the vitreous was completed, the decision to use 
Vitreon intraoperatively was made. The Vitreon 
was initially injected through a blunt 20 to 27 
gauge needle over the optic disc. In the learning 
phase of the study it was discovered that a partial 
air-fluid exchange was necessary during the 
Vitreon injection process in order to tamponade 
the peripheral retina (Fig 1A, B, C). After a 
partial air-fluid exchange was performed, injec- 
tion of Vitreon over the posterior pole was 
completed at a slow rate to allow displacement of 
the subretinal fluid anteriorly. In rhegmato- 
genous retinal detachments with peripheral 
breaks the subretinal fluid was forced from a 
posterior to an anterior direction out of the 
peripheral tear. The same procedure was used 
for giant retinal tears as well as with retinal 


, dialyses with unfolding of the retinal flap. 
have been potential toxic effects on the retina. 


In complicated PVR cases, after membrane 
peeling a small amount of Vitreon was injected to 
determine if the retina would flatten at this point. 
If traction was still evident, more dissection from 
a posterior-to-anterior direction was attempted. 
The other option consisted in performing varying 
degrees of retinotomies or retinectomies. At this - 
point partial air-fluid exchange was performed to 
tamponade the peripheral intact retina or the 
remaining retinal skirt in the case of a 360° 
retinectomy. The posterior vitreous cavity was 
then filled with Vitreon. Endolaser photo- 


coagulation was then performed under Vitreon 


at the end of the operation when the retina was 
completely flat. An air-Vitreon exchange was | 


. then performed in all cases, with subsequent 


partial air-fluid exchange in an attempt to remove 
all the remaining Vitreon (Fig 1D, E). At this 
point a decision was made either to maintain the 
air inside the eye with subsequent SF, (15-20%) 
or C4Fg (10-1596) injection or to inject silicone 
oil for a longer tamponading effect. In eight eyes 
(5396) intraocular gas was used; in six eyes (4096) 
silicorie oil (12 500 centistokes was used; and in 
one eye (796) fluorosilicone oil (300 cSt) was 
used. À no 20 silicone band was then placed at 
the equator, and cryopexy was done at the 
sclerotomy sites.  ' 

Follow-up of the patients consisted in examin- 
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REMOVAL 
ion (A and B) with partial air-fluid exchange during injection process (C). Vitreon removal (D and 


Figurel  Vitreon in 
Eas muli 


ations daily until stable , then weekly, bimonthly, 


‘and monthly for the first six months. Attention’ 


was directed to any excessive postoperative 


inflammation, cataract formation, intraocular’ 


pressure rise, membrane development, and 
retinal detachment. Any residual Vitreon noted 
in the eye postoperatively was removed by air- 
fluid or fluid-fluid exchange at the slit-lamp. 

Those eyes with silicone oil complications such 


as keratopathy, cataract formation, or emulsifi- . 


cation were treated by immediate oil removal. 
Recurrent retinal detachments were repaired 
with another operation. 


Results 

Vitreon was effective in flattening the retinas in 
all 15 cases intraoperatively. In four cases intra- 
operatively,. after- removal of the Vitreon a 
redetachment occurred progressing from the 
periphery to the posterior pole. By careful 
examination we found that part of the subretinal 
fluid was trapped in the peripheral portion of the 
>. retina beyond the retinal tear. This situation 
_necessitated a partial air-fluid exchange to the 
level of the retinal tear followed by further 
intravitreal injection of Vitreon. The peripheral 
air bubble flattened the anterior retina while the 
. Vitreon reattached the posterior retina. No other 
intraoperative complications related to the use of 

Vitreon were experienced. 
Table 2 shows the postoperative results of the 
15 patients. .No patients had any unusual 
inflammatory or toxic reaction related to the use 


of Vitreon. One patient experienced a postoper- 
ative rise in intraocular pressure most likely 
related to the use of intraocular gas. Five patients 


-had residual intraocular Vitreon bubbles, which 


were subsequently removed at the slit-lamp. 


"Future cases then required multiple air-fluid 


exchange to ensure complete removal of the 
Vitreon. None of the patients with residual 
Vitreon showed an increased inflammatory 


.reaction or keratopathy related to the Vitreon. 


One patient had a vitreous haemorrhage post- 
operatively secondary to an underlying bleeding 
diathesis. The blood cleared spontaneously over 
a six to eight week period. 

Two patients experienced recurrent retinal 
detachments secondary to PVR. Both patients 
underwent successful surgery with membrane 
peeling and reattachment of the retina. Two 
patients in the series developed hypotony post- 
operatively with intraocular pressure of less than 
5 mmHg, and another developed significant 
macular pucker. Overall, the retina was finally 
reattached in all the patients, with a mean follow- 
up duration of 6:3 months and a range of four to 
nine months. Postoperative visual acuities were 
better than or equal to the preoperative visual 
acuities in all cases except for patient five, who 
developed PVR necessitating. another operation 
(Table 2). 


Discussion | 
Perfluorophenanthrene (Vitreon) contains in- 
herent physical properties necessary for a 
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Table2 Postoperative results 
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Preop. vis. Iniraop. 


Case (Years) Nature Rd — acuity complications , 
1 50M Rhegmatogenous || CF 0 
3 OOS Prison 20400  Reinjection d 
3 ous einjection due to 
togen 
4 39F rem with vitreous HM 0 
5 48M Rhegmatogenous with HM Choroidal detachment; 
choroidal detachment reinjection due to 
- redetachment 
6 64M Rhegmatogenous LP 0 
58 F PVR D; and Macular hole CF 0 
9 33M oc NES LP Reinjection of 
wi jection 
choroidal detachment flucrosilicone due to 
redetachment 
10 28M Giant tear HM 0 
11 ' 57M Giant tear CF 0 
12 52M PVR LP 0 
13 49M PVR D; LP 0 
14 35 F PVR C2 CF 0 
15 35 F PVR C; LP 0 


EE = Male. F= Female 


desirable denser-than-water temporary vitreous 
substitute. It has a specific gravity of 2:03, a 
viscosity of 8:03 cSt, and a boiling point of 


215°C. It is immiscible with water, optically . 


clear, and easily injected and removed through a 
small (20-27 gauge) needle. Past experimental 
studies with this substance have demonstrated 
no toxicity to culture-grown retinoblastoma 
cells.” Vitreon was not toxic to the vitrectomised 
rabbit eyes when left in place for six weeks. No 
acute toxic or inflammatory reactions were noted 
during the operation or in the immediate post- 
operative period. In rabbit eyes fragmentation of 
the Vitreon into small globules in the vitreous 
cavity. was noted at six weeks, which is later in 
onset than for previously studied liquid fluoro- 
carbons.’ Postoperative electroretinographic 
recordings revealed no pathological changes in 
eyes tested. Light and electron microscopy of 
rabbit eyes at the end of follow-up showed 
retention of normal retinal architecture with no 
evidence of retinal toxicity. Corneal toxicity was 


` noted, however, on injection of Vitreon into the 
anterior chamber of rabbit eyes as evidenced by 


corneal oedema. 

In the present study we used Vitreon to 
facilitate reattachment of the retina in a variety of 
complex vitreoretinal disorders. None of the 
eyes showed any adverse or toxic effects directly 
related to its use, either intraoperatively or 
postoperatively. Even the eyes with inadvertent 
small amounts of Vitreon in the anterior chamber 
postoperatively failed to show any corneal toxic 
effects. 

Modifications -in the injection and removal 
techniques were made as experience was gained 
during the progression of the study. À few of the 
earlier patients were noted postoperatively to 


` have small amounts of Vitreon remaining intra- 


ocularly. As a result all subsequent cases under- 
went multiple air-fluid exchanges in order to 
achieve complete removal of the Vitreon. Also 
during the. injection a unique problem was 
confronted early in the series. In patients with 
rhegmatogenous retinal detachments with 


peripheral tears or holes Vitreon was used to 


Postop. Follow-up Postop. vis 
ples M (months) acuity 
Residual Vitreon 5 20/60 
Exotropia 9 20/30 
Vitreous 8 20/200 
residual Vitreon; 
Increased I 
8 20/200 
PVR with redetachment, 8 LP 
reoperation 
PYR with redetachment, 7 HM 
reoperation with 
5 Vitreon ; B 
tony 
0 M 4 CF 
PVR 5 20/70 
0 5 20/200 
Cataract 7 20/400 
Residual Vitreon 6 CF 
i Vitreon 5 CF 
Residual Vitreon ] a 100 


fingers. [sary motion. 1OP=Intraocular pressure. PVR= Proliferative vitreoretinopathy. LP=Light perception. RD=Retinal 


‘steamroll’ the subretinal fluid from the posterior 
pole out through the anterior retinal tear. This 
was achieved simply by injecting the Vitreon 
over the optic disc and observing the flattening. 
effect as the Vitreon level rose. However, on 
removal of the Vitreon redetachment occurred in 
some cases as the liquid fluorocarbon level 
decreased. In these cases.subretinal. fluid was 
pushed by Vitreon pressure in the periphery past 
the retinal tear, not escaping through the defect. 
On removal of the Vitreon the subretinal fluid 
simply shifted back to its posterior gravity- 
dependent position. To avoid this complication - 
in subsequent cases we performed a limited air- 
fluid exchange prior to filling the vitreous cavity 
with the Vitreon, causing the air bubble to 
tamponade the retina anterior to the tear. Vitreon 
injection over the optic disc was continued, 
slowly displacing the subretinal fluid out through 
the peripheral break, but not allowing it to go 
anterior to this point. Once the retina was flat, 
endolaser and/or cryotherapy was applied, and. 
the air-fluid exchange was completed with result- 
ant complete reattachment of the retina. 

The diversity of preoperative diagnoses in our 
series demonstrates the potential utility of 
Vitreon in vitreoretinal surgery. Five patients 
presented with rhegmatogenous retinal detach- 
ments with peripheral breaks. Vitreon was used 
as described above, thus avoiding a posterior 
retinotomy for internal drainage of subretinal 
fluid. This step bypassed the potential compli- 
cations associated with posterior retinotomies, 
such as bleeding and reproliferation from the site 
of the retinotomy.” 

Many different techniques have been proposed 
for management of giant retinal tears; liquid 
fluorocarbons are the most recent method to be. 
investigated. >" Two patients in our study 
presented with giant retinal tears. Vitreon injec- 
tion after vitrectomy greatly simplified the repair - 
of these difficult cases. Injection was begun over 
the optic disc. Further injection resulted in the 
unfolding of the retina, hydrokinetically tam- 
ponading the retina back against the retinal 
pigment epithelium with the patient in a supine 
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position. Posterior slippage of the retina was 


~ never encountered. Endolaser photocoagulation 


- however, major disadvantages in the use of this - 


and/or retinal cryopexy was then performed as 
needed. Repair of retinal dialysis with detach- 
ment was accomplished in a similar fashion. ' 
The diagnosis of proliferative vitreoretino- 
pathy was encountered in six patients in our 
series, ranging from grade,C; to D2. Previous 


authors have reported the utility of liquid fluoro- 


carbons in the management of PVR.” Vitrectomy 
with intricate membranectomy was performed 
first. If the traction release from membranectomy 
was adequate, Vitreon was then injected with 
resultant good flattening of the retina. If some 
traction was still evident under Vitreon, further 
membranectomy- was performed. Anterior loop 
traction was also considered in a few cases, with 
countertraction provided by the heavy vitreous 
substitute. In those patients with persistent 
traction, or initially severe PVR not amenable to 
membranectomy alone, relaxing retinotomies of 
varying degrees ranging from 180 to 360° were 
performed. Vitreon was then injected over the 
retina for stabilisation of the retina and further 
membranectomy, if indicated. 

The Vitreon was removed from all eyes intra- 
operatively through fluid-Vitreon or air-Vitreon 
exchange. Postoperative vitreous replacement 
was accomplished with gas in eight cases, silicone 
oil in six cases, and fluorosilicone oil in one case. 

Study of heavier-than water vitreous replace- 
ment substances was first begun in 1962 by Cibis, 


with injection of fluorosilicone oil into rabbit 


eyes.!? Yet minimal interest was shown in this 
substance from the early 1960s until the late 
1980s.'!5?*, Other investigators have demon- 
strated the utility óf fluorosilicone oil as a denser- 
than-water vitreous substitute.!?7? There are, 


heavy oil versus Vitreon intraoperatively. The 
first is the lighter specific gravity of fluorosilicone 
oil, 1-31 g as compared to 2-03 g for Vitreon. 


This difference allows for a. more efficient 


tamponading effect with Vitreon than with 


fluorosilicone. The other disadvantage is found ` 


when comparing the viscosity of the two sub- 
stances. The viscosity ef fluorosilicone oil ranges 
from 300 to 10 000 cSt, thus greatly hampering 
both the injection and removal of this substance. 
Vitreon, with a viscosity of 8:03 cSt, is injected 


and removed from the eye as easily as balanced 


salt solution. This factor is important during 
intraoperative removal of the vitreous substi- 


tutes. Vitreon removal is accomplished easily by, 


passive flow. through a flute needle. The fluoro- 


silicone oil, however, must be removed with an 


extrusion needle at high suction, which can be 
dangerous under air because of rapid swings of 
intraocular pressure when air is áspirated... 
Previous studies of liquid fluorocarbons have 
performed by various investigators. 
Miyamoto et al looked at two separate per- 
fluoroether liquids, Freon E15 and Fomblin-H 


Fluorinated Fluid, finding both substances to be 
unsuitable vitreous substitutes owing to poor: 


ocular tolerance.of them.5* More recently Chang 
and ‘associates’ studied perfluorotributylamine 
(C)2F27N) in rabbit eyes and observed good 
intraoperative tolerance, but poor postoperative 


tolerance when left in the eye. They concluded 
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the substance was a poor long-term vitreous 
substitute because of the' dispersion, foam cell 
response, and photoreceptor toxicity if the retina 
was exposed to it for longer than two weeks. 
Chang”? subsequently reported on the use of 
perfluorotributylamine and  perfluorodecalin 
intraoperatively in four patients with good intra- 
ocular tolerance. In the management of traumatic 
retinal detachments Chang reported the intra- 
operative use of three liquid perfluorocarbons 
(perfluorotributylamine, perfluorodecalin, and 
perfluoroctane) in 14 patients. Of 11 eyes, with 
at least six months' follow-up, eight (7396) had 
the retina anatomically reattached.” Giant retinal 
tears have also been successfully treated by 
intraoperative liquid fluorocarbons. 

In all previous studies of liquid fluorocarbons 
the intraocular tolerance of them has been shown 
to be very poor when left in the eye post- 
operatively.$*? The properties of the ideal 
denser-than-water vitreous substitute must also 
include an inert nature providing ample ocular 
tolerance. Investigation of Vitreon has proceeded 
in a step-wise fashion. The first investigation 
established good ocular tolerance in rabbit eyes 
for up to six weeks.” The next phase of study is 


presented here, with the establishment of good 


ocular tolerance in human eyes intraoperatively. 

The next step in the order of progression will be 
to leave the Vitreon in human eyes postoper- 
atively until the formation of a firm chorioretinal 
scar. Thus Vitreon would provide a short-term 
tamponading effect that is occasionally desirable 
in complicated cases. We are now evaluating this 


‘phase of the study. 
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Management of dysthyroid eye disease 


Surgical decompression 

The pathogenesis of dysthyroid eye disease continues to be an 
enigma though immune mechanisms with infiltration of the 
extraocular muscles by T cells are certainly involved. The 
patient may suffer visual loss from optic nerve compression at 
the orbital apex or, in cases of gross proptosis with chemosis 
and failure of the lids to close, corneal drying, ulceration, and 
endophthalmitis. Both of these conditions require urgent 
intervention. 

If there is endophthalmitis with severe proptosis and 
chemosis, then surgical orbital decompression should be 
carried out as soon as possible. The only reason for any-brief 
delay would be to bring concomitant hyperthyroidism under 
control to avoid the risk of thyroid crisis reaction. 
Decompression! may be via a Caldwell-Luc approach, 
allowing decompression into the ethmoid space and the 
antrum on both the medial and if necessary lateral sides of the 
infraorbital nerve. Other surgeons prefer the translid 
approach, in which the incision through the nasal and medial 
parts of the lower lid gives good access to the same ethmoidal 
and antral spaces from the orbital side. Where maximal 
decompression is required, some surgeons add a third wall, 
namely the lateral wall, to the decompression, but it is rarely 
necessary to include the orbital roof as well, with a significant 
rise in morbidity. Once the necessary space has been opened 
by removal of bone, the periosteum should be incised from 
posterior to anterior with longitudinally running incisions to 
allow the tense orbital fat to herniate outwards.? To reduce 
the risk of producing an A-pattern of esotropia, which 
commonly follows successful orbital decompression, Koorn- 
neef? has recommended that in the anterior part of the orbit 
the periosteal incisions run circumferential rather than 
postero-anteriorly to minimise the damage to the complex 
orbital connective tissue framework which is essential for 
normal ocular movements. Unless the ophthalmologist is 
fully familiar with orbital and sinus anatomy it is usually 
preferable to carry out such surgery together with his ear, 
nose, and throat colleague so that he does the bone work and 
the eye surgeon carries out the periorbital incisions and the 
last stage of the decompression. 


When optic nerve function is threatened by the enlarged. 


ocular muscles compressing the nerve at the orbital apex, it is 
essential that the decompression goes back as far as possible 
on the medial side of the orbit to relieve the pressure. 
Although this may be achieved by either of the two routes 
mentioned above, I prefer the direct anterior ethmoidectomy 
route via an incision along the lateral side of the nose, which 
gives best access to the posterior ethmoidal area practically 
down to the optic foramen. 

Some surgeons carry out orbital decompression for purely 
cosmetic reasons, and the Tessier approach,’ turning down a 
large frontal skin flap from behind the hairline, gives good 
access to all four orbital walls, and the periorbita can then be 


incised in all four quadrants to give excellent decompression : 


with minimal risk of altering the ocular movements. The 
operation takes a long time. 


Medical decompression 
Surgical decompression may be the first choice for some 


ophthalmologists. Others prefer to consider medical decom- 
pression, using high-dose oral prednisolone, 80-100 mg 
daily, provided that there is no contraindication such as 
previous tuberculosis or peptic ulceration. The addition of 
cyclosporin to prednisolone is also effective; it permits a 
lower total dose of prednisolone and is more tolerable to the 
patient. Recently intensive intravenous methyl prednisolone 
(0-5 g in 200 ml of isotonic saline over 30 minutes, which can 
be repeated after 48 hours) has proved to be effective, but 
careful medical monitoring is required because of the cardio- 
vascular risks.* If patients having corticosteroid therapy are 
not showing signs of improvement in visual acuity after 48 
hours, it may still be necessary to change to surgical 
decompression. Even when the patient does respond well to 
the steroid treatment, it is not always easy to reduce the 


- dosage over the next few weeks to low levels without the risk 


of recurrence of symptoms of optic neuropathy. If the 
maintenance dose has to be 25 mg of prednisolone or higher 
each day, many patients will not accept the frequent side 
effects that may accompany such levels. 


Radiotherapy 

Recently a third method of decompression has come back 
into vogue, namely radiotherapy? * because improvements in 
the technique of administration together with the use of 
megavoltages from a linear accelerator are giving good 
results. Analysis of the results of such therapy in 311 patients 
treated over 20 years at Stanford showed improvement in soft 
tissue involvement, in proptosis, and in optic neuropathy. 
Male patients still requiring treatment for hyperthyroidism 
responded less favourably. The patients were treated with 
2000 cGy in 10 fractions in the majority of cases. Those 
treated with 3000 cGy in 15 fractions of 200 cGy did not suffer 
additional complications but neither did they have any 
improved outcome. Of these patients 2996 had ocular surgery 
following the radiotherapy, and in most cases this was for 
diplopia with excellent results. Fears that the radiotherapy 
would increase orbital fibrosis and diplopia were not realised. 


New tests . 

Pain, tenderness, and increased conjunctival injection are 
being used as indicators of active inflammation” within the 
orbit, and the proposal is that at such time immuno- 
suppression by either radiotherapy or corticosteroids would 
have the best opportunity of being effective. Methods of 
detecting early dysthyroid optic neuropathy have included 
the pattern electroretinogram (PERG) and cortical visual 
evoked potentials (CVEPs), but neither test is as useful as 
colour contrast sensitivity along the tritan (blue) axis." The 
tritan sensitivity losses increase in magnitude progressively 
in line with increasing severity of dysthyroid optic neuropathy 
as estimated by the usual clinical indicators. These tests may 
help in identifying the most useful time at which to attempt 


more active intervention. 


Diplopia 
One of the more debilitating symptoms in this condition is 
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‘double vision. Teaching in the past used to recommend that 
the ocular movements must have been shown to be stable for 
at least two years before ocular muscle surgery could be 
contemplated. This waiting time has now been reduced to six 
months of demonstrable stability by means of serial Hess 
charts and records of the field of binocular single vision. 
Rather surprisingly, botulinum neurotoxin A injections into 
the tight rectus muscles within one year of the onset of 


diplopia have sometimes given improved ocular rotations - 


lasting much longer than the normal two months after such 


an injection.’ In seven out of 43 patients a long-lasting and . 


stable result followed the use of one or two injections only. 
Since botulinum toxin cannot have a lytic effect on established 
fibrosis, it must be working in some other manner. In five 
patients with ophthalmic Graves' disease of recent onset 
length-tension measurenients during surgery" under topical 
anaesthesia suggested that the restricted ocular movements 
were caused by active muscle contraction in the early phase of 
the disease and not by fibrosis. 


Prospects 


Measuring blue contrast sensitivity, and recognising clinically 


the periods of active inflammation, will enable treatments 
with radiotherapy, corticosteroids, or botulinum toxin A to 


Fells 


be given at the optimal time. Eventually the immunopatho- 
genic mechanisms will be identified and stopped before the 
disease process becomes established. 


Moorfields Eye Hospital, 
London 
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Epibulbar choristoma and microphthalmia: a 


report of two cases 
R J Casey, A Garner 


Abstract 

The simultaneous ipsilateral presence of an 
epibulbar choristoma and microphthalmia has 
rarely been reported. We present two such 
cases, one of which is associated with bone 
formation, and we consider a possible patho- 
genetic mechanism. 


The simultaneous occurrence of epibulbar 
choristomas and microphthalmia has been 
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protruding through the left interpalpebral fissure. Numerous 
hairs are present on the exposed portion of the mass. 





Figure2 Case 1. A nodule of fibroadipose tissue covered by skin is attached by means of a short 
pedicle to orbital connective tissue, on the inferior aspect of which is a disorganised, 
microphthalmic globe. The superior part of the ‘scleral’ condensation surrounding the globe ts 
deficient and corresponds to a colobomatous defect in the developing choroid and retinal pigment 


epithelium. ( Verhoeff * 3:5.) 


reported" but is extremely rare. It is not known 
whether the association is causal or incidental, 
though intraocular involvement by epibulbar 
choristomas apparently without associated 
microphthalmia has been reported.’ 


Case reports 


CASE I 

An otherwise healthy 16-year-old male presented 
to the Kikuyu Eye Department in Kenya with a 
large growth protruding through the left inter- 
palpebral fissure (Fig 1). The lesion had been 
present from birth. On examination the orbit 
was clinically anophthalmic. The mass was 
excised by subtotal exenteration for cosmetic 
reasons. 

On gross examination the lesion consisted ol 
two lobes of tissue connected by a short pedicle. 
The total anteroposterior length was 32 mm. The 
posterior lobe was 20 mm and the anterior lobe 





Case 1. Section of the ‘dermolipoma’ showing 
adipose tissue covered by skin replete with adnexal structures 
There is a mild lymphocytic infiltration of the reticular dermi 


(H and E, * 28). 


Figure 3 
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Figure4 Case 1. The tissue occupying the cavity of the globe includes folds of differentiated 
neuroretina. (H and E, x 125.) 


- 
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Figure 5. Case 1. A limited anterior chamber is lined on its outer ‘corneal’ aspect by a 
Descemet's membrane which extends in part over the primitive uveal component of the anterior 
segment. (H and E, x 125.) 





Figure6 Case 2. A large rounded mass of adipose tissue is covered by skin with sparse adnexal 
elements and includes a nodule of bone at the base. A microphthalmic globe ts also present, the 
posterior segment of which is occupied by folds of detached retina. (H and E, x 2:8.) 


15 mm in transverse diameter. Hair-bearing, 
pigmented, keratinised skin covered the anterior 
lobe and pedicle, while the posterior portion of 
the lesion appeared to be a mass of orbital fat 
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without epithelium. Sagittal sectioning revealed 
a5mm diameter pigmented remnant of presumed 
ocular ussue located within the inferior part of 
the posterior lobe. 

Histologically the anterior aspect of the 
specimen consisted of a pigmented, keratinising 
squamous epithelium covering adispose tissue 
subdivided by connective tissue septae (Fig 2). 
The epithelium displayed maturation typical of 
epidermis (Fig 3). Numerous pilosebaceous 
apparatuses, sweat glands, and rete pegs were 
embedded in a dense layer of subepithelial 
fibrous connective tissue. Within the dermis of 
the inferior portion of the anterior lobe was a 
mild chronic inflammatory infiltrate, possibly 
caused by prolonged rubbing of this part of the 
mass on the adjacent malar eminence. The 
adipose tissue in the anterior lobe was in 
continuity with similar tissue in the posterior 
lobe through the central pedicle. In the inferior 
portion of the posterior lobe lay a microphthalmic 
globe, the central cavity of which was filled by 
folds of partially gliosed neural tissue displaving 
frequent evidence of retinal differentiation (Fig 
4). This was surrounded by a densely pigmented 
and richly vascularised tissue consistent with a 
disorganised choroid and retinal pigment 
epithelium, which was in turn surrounded by a 
coarsely organised layer of collagen. In the 
anterior portion of the fibrous tissue layer a 
Descemet’s membrane was present, separated 
from an incompletely formed anterior chamber 
by a single layer of attenuated cells (Fig 5). Some 
sections revealed an extensive defect in the 
superior aspect of the ‘scleral’ condensation, this 
detect being filled with adipose tissue continuous 
with that present in the orbit. A large-calibre 
blood vessel traversed the tissue within this 
coloboma. Lens material was not evident in 
sections taken from multiple levels. Foci of 
dystrophic calcification and lamellar bone for- 
mation were present in the degenerate retina and 
primitive uvea. A well defined but gliosed optic 
nerve could be seen leaving the posterior part of 
the globe. 


CASE 2 

A I-year-old female from Ghana presented with a 
large mass protruding from an interpalpebral 
fissure. This mass was excised by subtotal 
exenteration. 

On gross examination the specimen consisted 
of an elongated sphere measuring 38 mm in 
anteroposterior length by 25 mm transversely. 
The anterior two-thirds of the mass was covered 
by pigmented, hair-bearing skin. The posterior 
one-third of the lesion was composed of adipose 
tissue. An 8 mm diameter apparent globe 
remnant was present in the posterior part of the 
specimen inferiorly, Adjacent to the globe was an 
8x5 mm ellipse of calcified material. 

Microscopic examination showed that the 
lesion was covered anteriorly by mature. 
Stratified, squamous, keratinising epithelium 
with a deeply pigmented basal layer. Near a 
reflection of tissue posteriorly the epithelium 
became non-keratinising, but no goblet cells 
were present in this part of the epithelium. Deep 
to the epithelium was a well-defined dermal layer 
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Figure 7 Case 2. Part of the choristomatous osseous tissue in the form of a shell surrounding 
haemopoietic marrow with sparse interlacing trabeculae. (H and E, x 30.) 








Figure8 Case 2. A reasonably well formed anterior chamber is backed by iridociliary pigment 
epitheltum which merges with a mass of detached and folded retinoglial tissue. Subretinal 
exudate is also seen. (H and E, x 15.) 
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Figure9 Case 2. A section cut at a different level from the previous samples shows a remnant 
of cataractous and partially organised lens tissue. It ts separated from the anterior chamber by a 
narrow rim of pigmented uveal tissue. (H and E, x 30.) 


composed of dense connective tissue, containing 
fine hair follicles and numerous sweat glands. 
The bulk of the mass consisted of mature adipose 
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tissue continuous posteriorly with the intraorbital 
fat (Fig 6). Connective tissue septa coursed 
through the intraorbital and intralesional adipose 
ussue. The calcified lesion in the posterior aspect 
of the specimen was found to be lamellar bone 
with a central cavity containing adipose tissue 
and bone marrow (Fig 7). Fibrous connective 
tissue covered the bone on three sides and the 
remaining surface was in direct contact with the 
sclera of the globe remnant at the insertion site of 
an extraocular muscle. 

The globe remnant had a fibrous tissue coat, 
the anterior fibres being more regularly 
orientated than those situated posteriorly. A 
Descemets membrane and single layer of 
cuboidal cells lined the posterior aspect of this 
immature cornea, posterior to which was an 
anterior chamber filled with exudate (Fig 8). The 
angle and iris were immature, though some 
cvidence of trabecular tissue was present in the 
angle, and dilator pupillae fibres were seen in the 
iris. The lens was cataractous (Fig 9). The 
central cavity of the globe was filled with dis- 
organised neuroglial tissue attempting to form 
layers. Subretinal exudate separated this from a 
heavily pigmented retinal pigment epithelial 
layer covering a well developed choroid. Foci of 
intraocular calcification and early dystrophic 
lamellar bone formation were present anterior to 
the lens and within the disorganised retinal 
tissue. At least one extraocular muscle was 
inserted into the globe. An apparently normal 
optic nerve could be seen leaving the globe 
posteriorly. 


Discussion 

Each of the cases we have presented had epibulbar 
masses comparable with lesions that others have 
called dermolipomas. However, adnexal struc- 
tures, especially pilosebaceous apparatuses, have 
been said to be unusual in dermolipomas,'' and 
it may be that the lesions in question are simply 
epibulbar extensions of orbital fat covered by 
skin. Sinha and Mishra' have reviewed the 
postulated aetiologies of dermoid choristomas. 
These hypotheses direct attention towards a 
superficial cause and do not adequately explain 
the extensive orbital involvement of many 
'dermolipomas', including the cases we present. 
Conversely, the presence of mature cancellous 
bone in the second case, similar to a case 
presented by Ferry and Hein,’ probably argues 
for the genuinely choristomatous character of the 
masses. 

The degree of development reached by the 
ocular tissue in the two cases differed. In the first 
case the presence of a Descemet's membrane, 
retinal differentiation sufficient to include 
ganglion cells, and the degree of development of 
the choroid and optic nerve suggest maturation 
to at least the 110 mm (16 weeks) stage. The 
failure to detect any lens tissue implies a resorp- 
tive process as it is unlikely that development of 
the globe could have proceeded to the level 
observed in its absence. The incomplete 
formation of the cornea and anterior chamber 
may also have been a consequence of an abbrevi- 
ated lens presence. It is possible that maturation 
of the globe as a whole was arrested shortly 
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before the end of the fifth month, as by that time 
the sclera should have been approaching a 
definitive stage, and some attempt at a retinal 
circulation might have been expected. The 
second case showed more advanced develop- 
ment, probably well into the seventh month, as 
judged by the presence of a well defined dilator 
pupillae muscle and anterior chamber structures. 

It is tempting to try to link the incomplete 
ocular development with the presence of epibul- 


bar lesions in these cases. It could be reasoned in 
` the first case that a putative excess of precursor | 


adipose tissue early in embryogenesis had pre- 
vented adequate contact between the optic vesicle 
and the lens plate such that the lens failed to 


- develop properly, leading to its subsequent 


resorption. Invagination of similar tissue into the 
primary optic fissure might account for the colo- 
boma, while continued proliferation of adipose 
tissue could have produced the epibulbar mass. 
In respect of the second case development was 
much more advanced, and it is difficult to ascribe 
the involutional changes to interference by 
adipose tissue lying outside the globe, though 
excessive proliferation of the orbital adipose 
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tissue in the later stages of intrauterine life could 
account for the epibulbar lesion. Whether this 
admittedly speculative attempt to explain the 
coincidence of microphthalmia and epibulbar 
choristoma has any validity is unknown. 
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Bilateral eyelid myxomas in Carney’s complex 


Hans E Grossniklaus, Ian W McLean, John J Gillespie 


Abstract 

A 21-year-old man with a history of an excised 
soft tissue mass of the groin and spotty 
cutaneous pigmentation underwent excision of 
nodules of the right lower and left upper 
eyelids. The patient subsequently had a 
cutaneous mass of the left ear removed. All 
excised lesions were classified as myxomas. A 
diagnosis of multiple myxoma, spotty pigmen- 
tation, and endocrine overactivity (Carney’s) 
complex was made. 


In 1985 Carney and associates described a 
complex consisting of various combinations of 
myxomas, spotty cutaneous pigmentation, and 
endocrine overactivity.’ The importance of 
recognition of this complex is that a significant 
proportion of patients with the complex have a 
cardiac myxoma, a potentially lethal lesion.'’ 


Case report 

A 21-year-old man with lesions of the right lower 
and left upper eyelids which had been present for 
two years was examined (Figs 1A, B). There 
were 0:5 x 0*5 Xx 0*5 cm soft nodular lesions of the 
right lower and left upper eyelids. Small, 
inconspicuous areas of spotty pigmentation were 
present on the patient’s face. The rest of the 
ophthalmic examination showed nothing 
abnormal. 

The eyelid nodules were excised. Histological 
examination of the right lower eyelid lesion 
showed a fibromyxoid stroma covered by epider- 
mis. The left upper eyelid lesion was composed 
of a loosely myxoid stroma containing spindle 
and stellate cells covered by epidermis (Figs 2A, 
B). The patient’s past history was significant for 
a recently excised soft tissue lesion of the left 
groin. Review of the histology of the groin lesion 
showed findings similar to those of the eyelid 
lesions. 

Approximately one month after examination a 
0-8 x 0-6 0-3 cm cutaneous nodule of the left ear 





Figure 1A Nodular, white to yellow right lower evelid 
lesion. 





Figure IB Left upper eyelid nodule is similar in appearanc: 
to the night lower evelid nodule. 


was excised. Histological examination showed 
findings virtually identical to those of the eyelid 
and groin lesions. The groin, eyelid, and ear 
lesions were classified as myxomas. Owing to the 
spotty pigmentation and the histopathological 
appearance of the excised lesions the diagnosis of 
Carney's complex was made. The results of the 
rest of the physical examination were normal. An 
echocardiogram and serum cortisol level were 
normal. Subsequently it was found that one of 
the patient's parents and two of his siblings had 
multiple myxomas and spotty cutaneous 
pigmentation. 


Discussion 

The presence of multiple myxomas, spotty 
pigmentation, and a positive family history 
suggest a diagnosis of Carney's complex. Carney 
and coworkers found reports of 36 patients in the 
literature with various combinations of 
myxomas, spotty cutaneous pigmentation, and 
endocrine overactivity, and they combined these 
patients with four new patients in their origina! 
definition of this complex.' There are various 
histological counterparts of the spotty cutaneous 
pigmentation including lentigo, ephelis, junc 
tional naevus, compound naevus, and atypical 





composed of à 


[he left upper eyelid nodule ts 
myxoid stroma covered by overlying epidermis 
Haematoxylin-eosin, * 153 


Figure 2A 
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describe other patients with the complex.** 

Ophthalmic findings in patients with this 
complex include spotty pigmentation of the 
eyelids, pigmented lesions of the caruncle or 
conjunctival semilunar folds, and myxomas of 
the eyelids.* Cutaneous myxomas in this complex 
present most often in the skin of the head and 
neck, followed by the trunk, pelvic area, and 
limbs. The cutaneous myxomas are most 
commonly of the eyelid, ear, and nipple. Eyelid 
myxomas are reported to occur in 10% of patients 
with the syndrome." It is important to note that 
cutaneous myxomas are detected prior to the 
cardiac myxoma in the majority of patients.’ 
Therefore, in a patient with multiple cutaneous 
myxomas, spotty pigmentation, and/or endo- 
crine overactivity, cardiac ultrasonography 
should be performed. 
We thank Dr J Aidan Carney for examining the patient and 
providing information on his family. 

The opinions or assertions contained herein are the private 
views of the authors and should not be construed as being official 


views of the Department of the Army or the Department of 
Defence 





Figure2B Higher magnification of the left upper evelid lesion shows spindle and stellate 
shaped cells in a myxoid background. ( Haematoxylin-eosin, X 300. ) 
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Adverse effects of subconjunctival 
injections of mydriatic agents 


SIR,— The adverse effects of mydriatic agents 
are well documented. When using these drugs 
one must carefully consider the relevant medi- 
cal history. The uveitic patient with early 
posterior synechiae and concomitant systemic 
disease is illustrauve of this problem. We 
report a serious complication in a patient 
treated with mydriatic agents. 

A 26-year-old male had a 10-day history of 
photophobia, fatigue, and fevers for several 
months. On examination his vision was 20/40 
and the pupils were constricted secondarily to 
270° posterior synechiae. He had hyperaemic 
conjunctivae, diffuse ‘mutton-fat’ keratic pre- 
cipitates, and 3+ cells. Dilatation with topical 
and pledget soaked tropicamide 1% and 
phenylephrine 2:5% was unsuccessfully 
attempted. The patient returned 24 hours 
later, and a mixture of two drops (100 ul) each 
of tropicamide 1%, atropine 1%, and 
phenylephrine 10% was injected subcon- 
junctivally at the inferior limbus of the 
right eye. This mixture comprised 7 mg of 
phenylephrine, 1 mg of atropine, and | mg 
of tropicamide. The patient immediately devel- 
oped severe headache, dyspnoea, and dia- 
phoresis. His pulse was 110 per minute and 
blood pressure of 160/110 mmHg. 

He was taken to the emergency room, where 
he was found to be in respiratory failure. Chest 
x-ray revealed diffuse interstitial infiltrates not 
present on the previous day’s films. The patient 
was intubated, and Swan-Ganz catheterisation 
revealed a pulmonary wedge pressure of 8 mm. 
He was transferred to the intensive care unit for 
management of non-cardiogenic pulmonary 
oedema. Subsequent diagnostic testing was 
consistent with a diagnosis of sarcoidosis. The 
pulmonary oedema resorbed and the patient 
was discharged on topical steroids with subse- 
quent resolution of the iritis. 

This is the first reported case of non- 
cardiogenic pulmonary oedema associated with 
the use of mydriatic drugs. Both atropine and 
tropicamide are anticholinergic drugs whose 
actions include relaxation of the circular mus- 
cle of the iris and paralysis of the ciliary muscle. 
The principal adverse cardiopulmonary effect 
of these drugs is tachycardia. Phenylephrine, a 
potent, direct-acting, and selective a, agonist 
exerts its main mechanism of action by stimula- 
tion of « receptors of the dilator pupillae.’ 
Stimulation of these receptors can cause con- 
striction of the systemic, pulmonary, and coro- 
nary arteries, leading to severe hypertension, 
headache, ventricular arrhythmias, myocardial 
infarction, and cardiac arrest.’ It is conceivable 
that in our patient phenylephrine may have 
produced severe pulmonary vasoconstriction 
leading to alveolocapillary damage and conse- 
quent non-cardiogenic pulmonary oedema. In 
addition our patient had pre-existing pulmon- 
ary sarcoidosis, which may have increased his 
susceptibility to lung injury from other insults. 

Subconjunctival injections of mydriatic 
agents to forcibly dilate pupils with synechiae 
is recommended’ and is commonly used in 
several eye centres. These injections, especially 
in hyperaemic conjunctivae, can lead to 
enhanced svstemic absorption and serious 
complications. We advise extreme caution 


when using this method of administering dila- 
ting agents. 
ILAN HARTSTEIN 
11949 Goshen Avenue 301, 
Los Angeles, CA 90049, 
USA 
NICHOLAS DEUTSCH 
UCLA Medical Center, 
Los A ngeles, CA 90024, 
USA 
Requests for reprints to: 
Ilan Hartstein. 


| Lamberts DW, Potter ED. Climcal ophthalmic 
pharmacology. Boston: Little, Brown, 1987: 321. 

2 Fraunfelder FT, Scafidi AF. Possible adverse 
effects from topical ocular 10% phenylephrine. 
Am 7 Ophthalmol 1978; 85: 447. 

3 Duane TD. Cimical ophthalmology. Revised ed. 
Philadelphia: Lippincott, 1988: 4: chapter 43: 3 


Branch retinal artery occlusion in 
toxoplasma retinochoroiditis 


SiR,— Although toxoplasma retinochoroiditis 
may cause retinal vein occlusion, vascular 
remodelling, and even  retinochoroidal 
anastomosis," retinal artery obstruction is 
rare." We have recently studied a patient 
suffering from such a complication. 

An 18-year-old student attended in March 
1989, 24 hours after the sudden loss of infero- 
temporal field in the right eye, which was 
confirmed by automated perimetry. A branch 
artery occlusion was found in a corresponding 
area of focal retinochoroidal inflammation. 
Some areas of periphlebitis were also seen 
peripherally. Fluorescein angiography con- 
firmed occlusion of the artery within the area of 
inflammation ( Fig 1). Antibodies to toxoplasma 
were detected by latex agglutination at serum 
dilutions of more than 1:1000. 
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Figure 1 Fluorescein angiogram showing the 
active retinochoroidal inflammation and the 
occluded retinal arteriole (arrow). 





Fluorescein angiogram showing 
resolution of the inflammation and reperfusion of 
the retinal arteriole (arrow). 


Figure 2 


The patient was treated with clindamycin, 
150 mg four times a day, and prednisolone 60 
mg daily, reducing over eight weeks. At the 
end of this period the inflammatory focus had 
become inactive. Repeat fluorescein angio 
graphy demonstrated reperfusion of the arters 
(Fig 2). However, the field defect persisted. 

This case confirms that field loss in toxo 
plasma retinochoroiditis can result from arterial 
occlusion. Arterial thrombosis ts presumably 
caused by the intense adjacent inflammation 
Corticosteroid and antimicrobial therapy* may 
assist resolution of the inflammatory focus and 
should be considered when retinal vessels are 
involved and therefore at risk of occlusion. If, 
as in this case, occlusion has already occurred, 
retinal function may not recover despite 
resolution of the inflammation and reperfusion 


of the blood vessel. 
TOM H WILLIAMSON 
PAUL A R MEYER 
Tennent Institute of 
Ophthalmology, 
Western Infirmary 
Church Street, 
Glasgow G 11 6N1 
and Addenbrookes Hospital, Cambridgi 
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2 Gass JM. Steroscofnc atlas of macular disease: diag 
nosis and treatment. 3rd ed. St Louis: Mosby, 
1987; 2: 464-9 

3 Owens PL, Goldberg MF, Busse BJ. Prospective 
observation of vascular anastomoses between the 
retina and the choroid in recurrent toxoplasmosis 
Am J Ophthalmol 1979; 88: 402-5 

4 Braunstein RA, Gass JDM. Branch artery obstruc- 
tion caused by acute toxoplasmosis. Arch 
Ophthalmol 1980; 98: 512-3 

5 Morgan CM, Gragoudas ES. Retinal artery 
occlusion associated with recurrent toxoplas- 
mosis. Arch Ophthalmol 1987; 105: 130-1 

6 Lakhanpal V, Schocket SS, Nirankari VS. Clinda- 
mycin in the treatment of toxoplasmic retino 
choroiditis. Am 7 Ophthalmol 1983; 95: 605-13 


Corneal penetration by tarantula hairs 


SiR,— Tarantulas are large, hairy spiders 
belonging to the family Theraphosidae. Then 
popularity as pets parallels the increasing pop- 
ularity of exotic pets in general. Although their 
bite is virtually harmless to humans, many 
species of New World tarantulas possess pro- 
jectile urticating hairs on the dorsal surface of 
the abdomen.' When threatened, the spiders 
rapidly stroke their hind legs in a vibratory 
fashion on the dorsal hairs, cetapulung a cloud 
of barbed hairs at the attacker. Some species 
may incorporate urticating hairs into their 
retreats or webs. These hairs, each possessing 
multiple barbs, are capable of penetrating 
deeply into skin, and causing intense and 
prolonged localised urticaria in humans." In 
addition to dermatological trauma tarantula 
hairs are capable of embedding into the ocular 
tissues and producing an inflammatory reac- 
tion in the eye.'* Due to its small calibre, 
offending hairs could easily be overlooked 
without a slit-lamp examination of the anterior 
eve segment. 

A 13-year-old boy reported feeling severe 
foreign body sensation in both eyes within five 
minutes of stroking his pet tarantula. This was 
followed by intense pruritus, tearing, con 
junctival injection, and eyelid swelling, thus 
prompting the patient to rub his eyes vigor 
ously with his fingers. The eye rubbing further 
ageravated his discomfort. The patient was 
seen that day by his family physician, who 
treated him with antibiotic eyedrops. When the 
symptoms and signs showed only minima! 
resolution after three weeks of treatment, the 
patient was referred for ophthalmological con 
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Figure |: Straight arrows indicate discrete, mammular, deep corneal stromal infiltrates round partially 
degraded hairs. Curved arrow indicates keratic precipitate surrounding spider hair protruding posteriorly 
through Descemet's membrane into anterior chamber. Hairs not visible in photograph, but were better 


appreciable by actual clinical examination. 


sultation. At that ume, his visual acuity was 
20/40 OD and 20/25 OS. Mild to moderate 
conjunctival redness and swelling were noted. 
By slit-lamp biomicroscopy multiple tarantula 
hairs were seen at all depths of both corneas. 
Some hairs were also noted to protrude through 
Descemet's membrane posteriorly into the 
anterior chamber. Hairs embedded in the 
corneal stroma were surrounded by focal, 
whitish, intrastromal infiltrates, while hairs 
protruding posteriorly into the anterior cham- 
ber were encapsulated with dense, ‘mutton fat’ 
inflammatory precipitates (Fig 1). A mild iritis 
was also present. The remainder of the ocular 
examination showed nothing remarkable. 

As the spider hairs appeared deeply embed- 
ded in the corneas, we did not attempt to 
remove them. In order to reduce the existing 
inflammatory reaction in the anterior eve seg- 
ment, topical corticosteroids were instilled in 
both eyes about 10 times each day during 
waking hours. A rapid decrease in the ocular 
inflammation was observed within 48 hours, 
and the corticosteroid eyedrops were tapered 
slowly over a period of three months. The 
embedded hairs gradually underwent resorp- 
tion, and by 10 months none were visible. The 
visual acuity returned to 20/20 in both eves, 
and the patient has remained symptom-free. 

The irritative effects of tarantula hairs are 
thought to be mainly mechanical,'^ though a 
toxic chemical or hypersensitivity phenome- 
non has not been ruled out. Cooke er al.' 
classified the hairs from Theraphosid spiders 
into four types. In small mammals, such as 
mice, a generalised inflammatory reaction from 
type IV hairs involving the respiratory tract 
may produce death from asphyxia. It is 
believed that type III hairs, which are long and 
thin with many sturdy barbs, are most likely to 
penetrate skin and cause severe urticaria in 
humans. Brachypelma smithi, a large colourful 
species native to Mexico and often sold in pet 
stores, has type III hairs. Eve injury from hairs 
have included keratitis, conjunctivitis, iritis, 
and putative chorioretinal scarring.'* We rec- 
ommend that extreme caution be exercised 
during and after handling these spiders. 


Patents suspected of having ocular injuries 

should be examined closely by slit-lamp bio- 
microscopy. 

PATRICIA C T CHANG 

H KAZ SOONG 

W. K. Kellogg Eye Center, 

University of Michigan, 

1000 Wall Street, 

Ann Arbor, Michigan 48108, 

USA 

JAMES M BARNETT 

315 East Sherman Boulevard, 

Muskegon, Michigan 49444, 

USA 
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Lactic acid and neovascularisation 


SIR, — My opinion was that the British Journal 
of Ophthalmology is one of the best ophthal- 
mological journals all over the world, but 
reading your editorial in the June issue' I am 
disappointed. In your editorial vou cite mv 
work’ and then write: ‘Later attempts to 
confirm this by demonstrating excess lactic 
acid in the vitreous of kittens and rats whose 
retinas has been rendered ischaemic were 
unsuccessful, and lactic acid seems to have 
been dropped.’ This was the work of Gerke er 
al,’ and I am sorry that you have not read my 
answer to it.‘ I reported that in cases of rubeosis 
iridis the lactic acid concentration of the 
aqueous humour is significantly increased, and 
stated that ‘the findings of Gerke er al (1976) 
prove that at the beginning of the proliferative 
phase of experimental fibroplasia the lactate 
content of the inner layers of the retina, i.e., of 
the least part of the investigated specimens, did 
not rise to a degree which could have signifi- 
cantly increased the lactate concentration of the 
whole vitreous-retina-choroid specimen’. 
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Since then I have summarised my work on 
ocular neovascularisations several times, * and 
I| know of some work of others confirming mv 
findings. For example, Deem et al" and 
Cunha-Vaz" have found that after a single 
injection of lactic acid into the vitreous there 
was an intensive endothelial proliferation or 
thymidine uptake — that is, the first signs of 
neovascularisation — in the retinal venules of 
experimental animals. I see that vou have not 
met with these publications either. 

| have not dropped the lactic acid and I am 
sull working in it, and my results prove the 


following: (1) The lactic acid concentration of 


vascularising tissues is increased. (2) Increasing 


the lactic acid concentration of avascular tissues 
leads to vascularisation. (3) In cases of avas- 
cular swelling the lactic acid concentration 1s 
decreased. (4) L.-lactate induces more intensive 
corneal vascularisation than D-lactate foreign 
to the organism. (5) Lactic acid in 10° M/I 
concentration stimulates the thymidine uptake 
and the proliferation of cultivated vascular 


endothelial cells in vitro. 
G IMRE 
2nd Department of Ophthalmology, 
Mana U.39, 
H-1085 Budapest, 
Hungary 
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^^ Many thanks to Professor Imre for his kind 
words about the B7O. As to the question of 
lactic acid and its role in neovascularisation, | 
am delighted to hear further details of this and 
also congratulate him for his determination in 
pursuing his researches. I am sorry he was 
disappointed that the editorial coverage was 
not complete, but the main function of this sort 
of editorial is to stimulate interest, and this 
seems to have been successful. I would be the 
first to admit that this type of editorial can 
never give complete coverage of a difficult 
subject like this. - Ep, B7O. 


Aqueous humour in insulin-dependent 
diabetic patients 


SIR, — I read with much interest the article by 
Hayashi M, et al' which reported on the 
decrease of aqueous humour formation in 
insulin-dependent diabetic patients, as meas- 
ured by means of fluorophotometrv. [t is 
interesting to note that in 1965, by means of 
other methods (the suction cup of Rosengren 
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and Ericson and the recovery rate according to 
Okun), I and Diotallevi reported on the 
decrease of aqueous humour formation in 
diabetic patients. No difference was found 
between diabetics with and without retino- 
pathy. In contrast, we found that insulin 
treatment was able to restore aqueous humour 
formation to normal values in diabetic patients, 
provided retinopathy had not vet been 
observed. Our findings suggested that the rate 
of aqueous flow is influenced by insulin treat- 
ment in diabetic patients, at least in the initial 
stages of the disease. | 
G AURICCHIO 
| Eve Clinic, 
ist Faculty of Medicine, 
University of Naples, 
Italy 


l Hayashi M, Yablonski ME, Boxrud C, Fong N. 
Berger C, Iovanovic LJ. Decreased formation of 
aqueous humour in insulin-dependent diabetic 
patients. Br 7 Ophthalmol 1989; 73: 621-3, 

2 Auricchio G, Diotallevi M. Beziehungen zwischen 
Insulinbehandlung und Kammerwasserproduk- 
tion bei Diabetikern. Graefes Arch Clin Exp 
Ophthalmol 1965; 168: 85-9. 


SIR, — We appreciate Dr Auricchio’s interest in 
and comments on our article. The suction cup 
method which Dr Auricchio used to measure 
aqueous humour formation is a pressure- 
dependent technique and has several inherent 
problems similar to those of tonography. We 
believe that fluorophotometry is a much more 
accurate method of investigating aqueous 
humour dynamics. However, we regret that we 
did not refer to Dr Auricchio’s paper, which 
also found a decrease in aqueous humour 
formation in diabetic patients. 


MIEKO HAYASHI 
MICHAEL E YABLONSKI 
Department of Ophthlamology, 

600 South 42nd Street, 
Omaha, NE 68198-5540, 
USA 


Bacillus-induced endophthalmitis 


SIR, — We regret that we incorrectly stated 
some antibiotic dosages in our article entitled 
"Bacillus-induced endophthalmitis: new series 
of 10 cases and review of the literature’ in the 
BJO 1990; 74: 26-9. 

In Table II (p 27) the doses of 400 milli- 
grams (mg) gentamicin (patients 5 and 8) are 
incorrect; the intravitreal dosage of gentamicin 
was 400 micrograms (ug). The doses of clin- 
damycin 1 gram (g) in patients 5 and 8 are also 
incorrect; the dose was | milligram (mg). 
Finally, the vancomycin | gram (g) dosage for 
patient 8 is incorrect; the dosage was | milli- 
gram (mg). 

ANN S BAKER 

RAMZI HEMADY 

Harvard Medical School, 
Massachusetts Eye and Ear Infirmary, 


243 Charles Street, 
Boston, MA 02114, USA 
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Primary Angle Closure Glaucoma. By R F 
Lowe and A S M Lim. Pp. 89. No price given. 
PG Publishing: Singapore. 1989. 


This slim volume distils the experiences of two 
eminent ophthalmologists in the diagnosis and 


management of angle closure glaucoma. The 
first eight chapters were written by Ron Lowe 
and reflect publications written by him on this 
subject dating from 1961. The remaining four 
chapters were written by Arther Lim and 
describe his operative and laser techniques in 
the treatment of this condition. 

Dr Lowe’s contribution covers pathophysi- 
ology, clinical types, examination, and man- 
agement. Each chapter carries many words of 
wisdom, as is to be expected from an ophthal- 
mologist who has spent much of his profes- 
sional career studying angle closure glaucoma. 
Each chapter concludes with references for 
further reading. 

Dr Lim’s contribution describes methods 
for the surgical and laser treatment of angle 
closure. He covers iridectomy (though the 
illustrations for this appear to be the same as, 
but smaller than those which appeared in his 


book Peripheral iridectomy, also published by - 


PG Publications), trabeculectomy, including 
complications, and concludes with a small 
section on combined cataract and glaucoma. 

The authors do not identify a readership. 
This reviewer also found it difficult to see 
whom the book was directed towards. The 
book is a simple and didactic description of 
angle closure glaucoma. It would be covered in 
content by more general ophthalmological 
texts. The illustrations have substantially been 
published elsewhere. The text is too simple and 
without adequate references for the specialist 
student of glaucoma. If a coffee table existed 
for ophthalmology textbooks, this one could be 
On it, but it need not grace the bookshelf. 


R HITCHINGS 


Synopsis of Ophthalmology. 6th Edn. By Jack 
J Kanski. Pp 237. £14.95, Butterworth: Seven- 
oaks, Kent, 1989. 

Aids to Ophthalmology. By P T Khaw, D S 
Hughes, S J Keightley, R F Walters, A R 
Elkington. Pp. 294. £8.95. Churchill Liv- 
ingstone: Edinburgh, 1989. 


These two books cover similar subject matter 
so are reviewed together. Synopsis is a com- 
pletely revised 6th edition, the previous edition 
having been originally published in 1975. Aids 
is a new book from a group of authors from 
Southampton Eye Hospital. Similarities be- 
tween the books include their size, both being 
easily transported paperbacks, and intended 
audiences, in both cases ophthalmologists in 
training approaching their postgraduate exami- 
nations. They are also similar in use of short 
note/list presentation rather than prose, and 
neither contains any illustrations or diagrams. 

The subject matter in Kanski's book is a 
systematic review of the main aspects of clinical 
ophthalmology, the chapter titles including 
eyelids, orbit, lacrimal apparatus, etc. Khaw 
and co-authors cover this ground but add more 
basic science material including optics and 
pharmacology, a detailed chapter on visual 
standards and a dedicated chapter on medical 
ophthalmology. Neither book can really be 
faulted for the accuracy of information pre- 
sented. Interestingly, both books cover the 
difficult topic of nystagmus, but neither quite 
reaches the standard of the masterly chapter in 
Bajandas and Klein’s Neuro-ophthalmology 
review manual (Slack, 1988). 

The print is much tighter on the pages of the 
book by Khaw and co-authors and is therefore 
a much more daunting prospect than the 
spacious and concise layout of Kanski’s book. 
The quantity of information in Aids is also 
much greater, and it has much more the feel of 


255 


a condensed version of a textbook such as 
Newell's Ophthalmology: principles and concepts 
(Mosby, 1986). By contrast, Kanski sticks to 
mainstream clinical matters, which are covered 
in the neat way we have come to enjov in his 
other books, including Clinical ophthalmology 
and The eve in systemic disease. The effect of 
these differences would be to make memorising 
the book by Khaw and co-authors a major 
challenge unless tackled with advanced exami- 
nation preparations. Conversely, the mod- 
erately well read ophthalmologist in training 
could skim through Synopsis quite quickly and 
feel that new facts had been learnt on each 
page. 

Both of these are good books and their 
authors are due great credit for the effort that 
their production must have involved. Aids to 
ophthalmology is packed with information and 
represents extremely good value for money. If 1 
had to choose one to take on a desert island | 
would probably choose Synopsis because the 
delivery of information is so smooth. 

Finally, I noticed that Duke-Elder’s System 
of ophthaimology did not appear in the sug- 
gested reading at the end of Aids. I wonder 
if we could persuade the energetic authors of 
these two books to update the System of 
ophthalmology, this might once again mean that 
the definitive ophthalmic textbook came from 


the United Kingdom. 
JOHN BRAZIER 


Manual of Retinal Surgery. Edited by Andrew 
] Packer. Pp. 126. £29.95. Churchill Liv- 
ingstone: Edinburgh. 1989. 


This manual has been collected by a number of 
well-known American vitreoretinal surgeons. 
Nine chapters make up its contents, compress- 
ing much valuable information into a short 
book. It forms an admirable way for a junior 
ophthalmologist to get a quick overview of the 
principles of an approach to a patient with 
retinal detachment. As always in a book of this 
size there 1s a challenge to the contributors to 
limit their comments to what they consider to 
be the most important topics. It was nice to see 
the chapter bv Chang emphasising the need for 
careful preoperative examination and charting, 
though it had not occurred to me that the nasal 
periphery of the retina is easier to examine after 
indentation of the temporal periphery has 
softened the eye. There are useful comments 
on the use of preoperative ultrasound, and the 
chapter on prophylaxis poses the questions but 
is not strong enough on providing clear-cut 
guidance on the author's views as to when 
treatment should be recommended. The con- 
troversial topic of pneumatic retinopexy is 
included, and there is a welcome, but relatively 
long contribution on the anaesthesia for sur- 
gery. The section on scleral buckling surgerv is 
full of useful practical information, but sadly 
the principles governing non-drainage retinal 
detachment surgery are poorly explained and 
some of the indications for encirclement (the 
treatment of aphakic retinal detachment) are 
contentious. It would also have been better if 
the principles of peroperative injection of air 
and the operative sequence necessary for its 
correct use had been clearly elucidated. 

The chapter on posterior segment vitrec- 
tomy by Abraham is particularly effective. The 
length of this section reflects the increasing use 
of vitrectomy in modern vitreoretinal surgery. 
The author cleverly manages to incorporate a 
substantial degree of sophistication in the 
techniques that he describes. These techniques 
are of course well beyond the capabilities of 
those for whom this manual is intended, but it 
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does at least expose them to the up-to-date 
assessment of current methods. The last chap- 
ter deals with complications and postoperative 
management. The author takes trouble to 
concentrate on fluid-gas exchange for post- 
operative problems arising from vitrectomy. It 
would perhaps have been appropriate for a 
discussion of the commonest complication of 
retinal surgery to have been included. This is of 
course failure of the procedure itself owing to 
an inadequately sealed retinal break, either due 
to a break that has been seen but inadequately 
closed or due to one that had been missed 
altogether. 

Although it is rather expensive, the book is 
thoroughly enjoyable and informative, and I 
strongly recommend it to those entering oph- 
thalmology who wish to become familiarised 
quickly with the principles of retinal surgery. 


A CHIGNELL 


The Eye in Systemic Disease. Eds. Daniel H 
Gold and Thomas A Weingeist. Pp 710. 
US$87.50. Lippincott: Philadelphia, 1990. 


This magnificent compendium comprises 20 
parts and 230 chapters, each describing a 
different systemic disease. The number of 
chapters indicates the huge range of topics 
covered. They include chromosome disorders, 
infectious diseases, metabolic, skeletal, and 
skin disorders, as well as those diseases more 
familiar to ophthalmologists. 

Each chapter is written by an expert with a 
personal interest in the subject and generally 
follows a similar format of introduction, sys- 
temic manifestations, ocular manifestations, 


and management. The section of systemic 


manifestations in each case is particularly use- 
fulfor the ophthalmologist. This information is 
not found in any other ophthalmological text- 
book but has to be searched for in the appro- 
priate medical encyclopedia. Overall the 
standard is very high, though some of the 
bibliography is old fashioned. This is more 
likely to be due to a defect of the time taken to 
produce such a book rather than the fault of the 
respective authors. 

All multiauthor books vary in the standard of 
individual chapters. Generally the information 
is relevant and succint, and the illustrations, 
though limited by necessity, are informative. 
However, the management section of a few 
chapters is conspicuous by its absence or lack of 
information, particularly those on tubercu- 
losis, histoplasmosis, and toxoplasmosis. For- 
tunately the chapters that seem weakest overall 
are the ones concerning problems most familiar 
to the ophthalmologist, for example, Graves' 
disease and herpetic disease: it is likely that the 
authors’ brief in these cases was practically 
impossible to fulfil, and all ophthalmologists 
know how to obtain additional information on 
these subjects. 

This book is great fun to dip into and 
succeeds in giving the ophthalmologist a com- 
prehensive introduction to the systemic diseases 
associated with eye problems. It is a welcome 
addition to the ophthalmic literature and 
should be an essential part of all libraries and 


particularly those in general hospitals. The : 


editors should be congratulated on their 
tremendous effort and proud of their appro- 
priate dedication to Samson Weingeist and 
Paul Henkind, the latter a master of the 
importance of the eye in the diagnosis and 
management of systemic disease. 


ELIZABETH GRAHAM 


A Manual of Systematic Eyelid Surgery. 2nd 
Edn. By J R O Collin. Pp 166. £18.50. 
Churchill Livingstone: Edinburgh, 1989. 


At a time when interest in ophthalmic plastic 
surgery is expanding and new operations seem 
to appear every month the updated second 


-edition of this popular manual is a refreshing 


reminder of the well tried techniques. Richard 
Collin is a widely recognised teacher of 
ophthalmic plastic surgery, and the clear style 
and systematic approach reflect this. The con- 
cise step-by-step description of each operation 
is illustrated with excellent line diagrams by Mr 
Terry Tarrant, and flow charts simplify the 
decisions. Discussion is kept to a minimum, 
but this is balanced by suggestions for further 


Several changes have enhanced the value of 
the second edition. A new chapter on lacrimal 
surgery has been contributed by Mr Dick 
Welham. The revised approach to eyelid recon- 
struction includes new flow charts for posterior 
lamellar defects (symblepharon) and full thick- 
ness defects; the uses of local transposed flaps, 
omitted from the first edition, are described, 
and the principles of eyelid tumour manage- 
ment are discussed in more detail. A separate 
chapter is given to an expanded section on 
eyelid injuries which includes medial canthal 
tendon injuries and traumatic ptosis. Other 
additions to this edition include the dermofat 


_ graft and new flow charts for the management 


of thyroid eye disease and myogenic ptosis. 

Successful surgery depends on translating 
the principles into practice ~ essentially, recog- 
nising the anatomy at operation. Experienced 
ophthalmic plastic surgeons will have no diffi- 
culty in following the diagrams accurately. 
Those with less experience may need help with 
some of the operations described. However, 
the particular appeal of this manual will be to 
general ophthalmic and plastic surgeons and 
those starting ophthalmic plastic surgery as a 
special interest. It is concise, comprehensive 
(an answer is offered for almost every circum- 
stance), and very good value for money. Every 
medical library should have a copy, but most 
surgeons who operate on eyelids will want one 
of their own. Highly recommended. 


AG TYERS 
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Association for Eye Research 


The Association will hold its 32nd Annual 
Meeting on 3-7 July 1991 at Arhus, Denmark. 

Details from Professor N Ehlers, Department 
of Ophthalmology, Arhus University Hospital, 

DK-8000 Arhus C, Denmark. 

£100 Award. The Association will award a 
Publication Prize of £100 sterling for the best 
paper on eye research published in the 12 
months up to the meeting whose principal 


- author (member or non-member) is under 35 at 


the time of publication. Closing date 1 May 
1991. Details from Dr N J van Haeringen, 


` General Secretary AER, Netherlands Ophthal- 


mic Research Institute, PO Box 12141, 1100 
AC Amsterdam, The Netherlands. 


Book reviews. Notes 


Vision research course 


The 12th annual course of the National Eye 
Institute, USA, will be on ‘Clinical vision 
research: epidemiologic and  biostatistical 
approaches’ on 24-27 April 1991 at Longboat 
Key, Florida. Details from Christine Stewart, 
Maite Mavila, Stewart International Ltd, 87 
Boylston Street, Brookline, MA 02146, USA. 
Tel: 617 738-1575. Fax: 617 738-8215. 


Polish congress 


The First World Congress of Medical Polonia 
(doctors of Polish extraction) will be held on 
19-23 June 1991 at Czestochowa, Poland. 
Details from: Krzysztof Muskalski, MD, Ist 
World Congress of Medical Polonia, Dr 
Rydygier's Surgical Hospital, ul Mirowska 25, 
42-200 Czestochowa, Poland. 


Korea conference 


The 4th International Cataract, Implant, 
Microsurgical and Refractive Keratoplasty 
(ICIMRK) meeting will be held at Seoul, 
Korea, on 8-10 May 1991. Further infor- 
mation from: Jae Ho Kim, MD, Department 
of Ophthalmology, Kangnam St. Mary's 
Hospital, Catholic University Medical College, 
505 Banpo-dong, Seocho-ku, Seoul 137-040, 
Korea. (Tel: 82-2-593—5141, 6121 (ext 1335). 
Fax: 82-2-533-6718.) 


German Ophthalmological Society 


The German Ophthalmological Society will 
sponsor an International Symposium in Bonn- 
Kölin on 19 to 21 September 1991. The sym- 
posium will cover both clinical and research 
aspects of ocular infections and will include a 
basic sciences course. Further information 
from A A Bialasiewicz, MD, University Eye 
Hospital Bonn, Sigmund Freud Str 25, 53 
Bonn 1, West Germany. 


Endogenous ocular inflammations 


The University Eye Clinic of Jena, Germany, 
wil hold an international symposium on 
‘Endogenous ocular inflammations — Uveitis 
91’ on 2-6 October 1991 in Weimar/Thuringia 
sponsored by the Thuringian Ophthal- 
mological Society. Further information from: 
Professor § Klein, Chairman, Department of 
Ophthalmology, Bachstrasse 18, D-06900 
Jena, Germany. (Tel: Jena 8223270.) 


David Cole travel fellowship 


The David Cole travel fellowship, instituted by 
Merck Sharp and Dohme in memory of 
Professor David Cole, will assist a visit to a 
hospital or research centre during the academic 
year starting 1 October 1991. The award will be 
equivalent to £2000. Its purpose is to enable 
the successful applicant to gain experience and 
knowledge in pursuit ‘of a specific project 
related to glaucoma. 
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providing an efficient service back-up. 
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urgent deliveries of Healonid® and IOLs, 
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@ 24 hour delivery. 


O Courier services. 
@ Personal delivery. 


In addition, our customers also enjoy: free 
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clinical literature search and educational 
courses/seminars. 
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Liquifilm Tears Prescribing Information 

Presentation: Clear, colourless to slightly straw-coloured. sterile, aqueous ophthalmic solution containing Liquifilm (polyvinyl alcohol] USP 1.4% (w/v). Also contains disodium edetate 

Ph Eur 0.015% (w/v), benzalkonium chloride Ph Eur 0.005% (w/v) with sodium chloride Ph Eur, sodium phosphate Ph Eur and purified water Ph Eur Uses: Liquifilm Tears is an ocular 
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chionde as a preservative Warnings: If irritation increases or persists, discontinue use. Pharmaceutical precautions: Store at room temperature. Discard any unused contents 28 days 
after opening the bottle. Legal category: P Package quantities: LIQUIFILM TEARS is available in plastic dropper bottles containing 15 ml Basic NHS Cost: (as at November 1988) 

£1 33 Further Information: Nil. Product Licence Number: PL 0426/0009R Date of preparation: July 1988 Reference: | Bron AJ Trans Ophthalmol Soc UK (1985), 104: 801-826 
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Excimer laser for anterior cornea 


‘The paper by Gartry, Kerr Muir, and Marshall in this 
number of the journal is the first publication of the results of 
treating pathological conditions of the anterior cornea with 
the excimer laser. The authors have shown convincingly that 
such conditions can be treated safely and effectively, and they 
are to be congratulated on their thoroughly planned and 
conscientiously conducted research. However, cases suitable 
for this treatment are relatively few and would hardly justify 
the substantial investment which is being directed towards 
the development of the excimer laser for ophthalmic use. The 


drive behind this development is the possibility of using the 


excimer laser for photorefractive keratoplasty. That the 
excimer laser is an effective and above all safe method for 
refractive surgery remains to be proved, and it is to be hoped 
that the long-term, carefully monitored, prospective studies 
which are needed will not be pre-empted by its premature 
wider use for photorefractive keratoplasty. Nevertheless its 
potential application in refractive surgery raises important 
issues which ophthalmologists should consider, and it would 
seem desirable that the debate should take place before rather 
than after the method becomes widely available. 





Important economic considerations may influence 
priorities for the allocation of health care resources in Britain, 
particularly with the introduction of the internal market in 
the National Health Service. For example, how should 
ophthalmologists respond to pressures from health service 
managers to engage in work which might generate income 
though possibly at the expense of ophthalmological skill 
being directed to other needs. Should this technology be 
available to ophthalmologists only, or should other pro- 
fessionals engage in its use? This matter is already a live issue 
in the United States. 

The College of Ophthalmologists should be encouraged to 
take the lead in addressing these matters so that ophthal- 
mologists can be helped to form their own opinions and 
appropriate advice can be given to those bodies who look to 
the college for responsible and considered professional 
advice. Failure to act now runs the risk of the inevitable 
debate degenerating into an unhelpful contest dominated by 
those whose opinions are dictated either by self-righteous- 
ness or by self-interest. 

NOEL RICE 
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Excimer laser treatment of corneal surface pathology: . 
a laboratory and clinical study 


David Gartry, Malcolm Kerr Muir, John Marshall 


Abstract 

The argon fluoride excimer laser emits 
radiation in the far ultraviolet part of the 
electromagnetic spectrum (193 nm). Each 
photon has high individual energy. Exposure of 
materials or tissues with peak absorption 
around 193 nm results in removal of surface 
layers (photoablation) with extremely high 
precision and minimal damage to non- 


irradiated areas. This precision is confirmed in 


aseries of experiments on cadaver eyes and the 
treatment of 25 eyes with anterior corneal 
disease (follow-up 6 to 30 months). Multiple 
zone excimer laser superficial keratectomy is 
considered the treatment of choice for rough, 
painful corneal surfaces. All patients in this 
group were pain-free postoperatively. Where 
good visual potential exists, ablation of a single 
axial zone is recommended and results in 
improved visual acuity and reduction of glare. 
A hyperopic shift was noted in this group. 


The potential of excimer lasers in ophthalmic 
surgery was first suggested in 1983! following 
their successful industrial application in etching 
highly precise patterns into plastics.’ A distinct 
advantage of argon fluoride excimer laser radia- 
tion (193 nm) is that there is no significant 
damage beyond exposed. areas. Ultrastructural 
examination of corneal excisions in animal 
models confirmed that these could be produced 
with a very high degree of accuracy and control. 
Damage to adjacent unexposed tissue was 
limited to 300 nm beyond the boundary of the 
zone of ablation.*? In non-perforating excisions 
of varying depths endothelial damage was noted 
only when the base of the excision was within 
40 um of Descemet's membrane, which is similar 
to but less extensive than diamond knife inci- 
sions.5* ?'' Furthermore, excisions can be con- 
trolled precisely, in terms of uniformity along 
thelength ofa single cut, reproducibility between 
cuts, and in anticipated cut depth (accuracy 3-396, 
diamond knife incisions +12%). The first 
clinical application was therefore the correction 
of astigmatism with T-cut excisions.” 

The nature of corneal damage induced by 
excimer radiation at 193 nm is unique, because it 
results from an extremely high photon energy 
and high peak power. At this wavelength each 
photon has an energy of 6:4 electron volts, and, 


"as this exceeds the binding voltage of carbon- 


carbon bonds, a single absorbed photon may lead 


to bond breakdown.” Ultraviolet radiation in 
this spectral domain does not propagate well in 
air, and at any biological interface the photons 
are virtually all absorbed within a few microns of 
the surface. Thus, with each laser pulse a layer of 
tissue only a few molecules thick will be ablated 
from the surface. Tissue damage induced by other 
clinical lasers is achieved by concentrating laser 
energy into a focused point. However, the 
excimerlaser beam has alarge cross sectional area, 
and since every photon in the beam has the poten- 
tial to produce tissue change the entire cross sec- 
tion can be utilised. The 1 cm by 2 cm rectangular 
profile is adjusted by cylindrical quartz lenses, 
and the resultant square beam profile becomes 
circular by passing theemergent beam through an 
aperture.? This facility to photoablate large areas 
of cornea permits selective removal of tissue to 
induce a refractive change (photorefractive kera- 
tectomy - PRK).?!* 

For PRK and superficial keratectomy to 
become accepted in clinical practice an under- 
standing of the nature ànd quality of wound 
healing is essential. Complete epithelial wound 
healing is necessary to re-establish the outer 
osmotic barrier of the cornea and optical bril- 
liance. Studies have been undertaken to assess 
latency of wound healing, epithelial migration 
and adhesion properties, and the presence or 
absence of hyperplasia.? Stromal wound healing 
has been examined in relation to loss or distur- 
bance of transparency, keratocyte infiltration, 
and scar formation.“ ** Endothelium has been 
assessed in relation to potential cell loss or long- 
term population changes.” ” Finally the putative 
mutagenic effects of ultraviolet radiation on the 
cornea have been assessed by both unscheduled 
DNA repair and tissue culture, coupled with 
enzyme poisoning techniques.?? None of these 
studies has highlighted areas of concern that 
would preclude the beginning of clinical trials 
with the excimer laser at 193 nm (Sliney D, 
personal communication). 

In February 1988, on the basis of laboratory 
data, ethical committee approval was given to 
treat overt corneal lesions with the excimer laser. 
The aim of this study was to determine whether 
the laser could be used for wide area ablations to 
remove opacities and produce an optically 
smooth surface. Since photoablation occurs 
across the entire area exposed, with repeated 
pulses the original surface contour will be repro- 
duced in the base of the ablated disc. It was 
necessary therefore to devise a means of smooth- 
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ing an uneven surface. The simplest method of 
achieving this was to,apply a liquid with approxi- 

mately the same ablation: properties as the 
cornea. The surface tension of the liquid would 
_ ensure that any surface irregularities would be 


negated. If irregularities in the corneal surface ` 


had a different ablation rate from that of the 
. Surrounding tissue — for example, the calcium 
deposits, in band keratopathy — it would be 
necessary to shield underlying tissue with a 
' liquid while the crystalline. Peaks aan 
‘ablation. 

This paper describes the use of the excimer 
laser for the production of large-area, optically 
smooth corneal surfaces i in ni laboratory uu in 
the ome. ` 


Materials and methods 

After ethical committee approval all clinical 
: trials were carried out in the’ Department of 
Ophthalmology at St Thomas’s Hospital, 
London. A Summit Technology UV200 excimer 
laser was used with spectral emission at 193 nm. 
The pulse energy resulted in a radiant exposure 


-~ of 180 m]/cm/; the pulse frequency was fixed at 


10 Hz and tissue removed per pulse was 0:24 um. 
The beam configuration was circular in cross 


section, ‘and a number of fixed beam diameters 


were used between T and 4 mm. 


EXCIMER LASER PATTERN ABLATION’ IN CADAVER ` 


EYES 

(1) The aim of this experiment Was to create an 
irregular surface in cadaver corneas and then to 
determine whether the excimer laser could 


smooth these irregular surfaces. Donor eyes” 


were used within 16 hours of death and secured 
. in a Tudor Thomas stand. Ocular rigidity was 
maintained by injecting normal saline into the 


vitreous through the pars plana. After removal of . 


the epithelium with a hockey end blade the globe 
was placed directly beneath the laser aperture 


and the helium-neon aiming beams focused on . 


the centre of the cornea. An area of stroma was 
masked by placing a piece of bent wire on the 
corneal surface in the path of the beam.. Fifty 
pulses of laser energy were then directed on to 
the partially occluded corneal surface with a 3 mm 


diameter beam. This resulted in excavation of ` 


the stromal surface in areas not shielded by the 


wire. In areas beneath the wire, ridges of original | 


tissue remained. 

The next objective was to remove the induced 
pattern with the laser to restore a smooth surface 
across the entire ablated zone. The wire was 
removed and the excavated areas ‘masked’ with 
1% or 2% hydroxypropylmethylcellulose 
. (HPMO) or polyvinyl alcohol to prevent their 
further ablation. These tear substitutes have a 
high water content and were assumed ‘to have 
similar ablation rates to corneal stroma. 

(2) In- this experiment the excimer laser was 
used to create à cylindrical excavation 1 mm in 
diameter and 100 jum deep. The beam diameter 


' was then increased to 3 mm, the ablated cylinder _ 


filled with 1% HPMC, and the surrounding 
stromal surface carefully dried. Ablation of the 
stroma was continued until the surrounding 
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stroma had been ablated to the same depth as the 
original cylinder. In practice this process was 
monitored by changes in tissue fluorescence to be 
described in the results. 


 . EXCIMER LASER SMOOTHING OF SURGICAL 


LAMELLAR KERATECTOMY BEDS 

This experiment was designed to assess the 
potential of the excimer laser in combination 
with masking agents to smooth irregular corneal 
surfaces. A: series of surgical lamellar keratec- 
tomies was performed on donor eyes. The initial 
incision was made with a disposable 6 mm 
trephine, and the lamellar dissection was done 
with a steel blade and Paufique’s knives, begin- 
ning at the base of the trephine cut. HPMC was 
applied to the keratectomy base and its amount 
and ‘distribution adjusted, while multiple over- 
lapping ablation zones were produced until the 
base was smooth. 


HISTOPATHOLOGY 

After laser.exposure a 5 mm penetrating incision 
into the posterior globe was made and the eyes 
were immersed in fixative. The initial fixative 
used was 2-596 glutaraldehyde buffered in 1 M 
sodium cacodylate with 10 g/l calcium chloride 
at a final pH of 7-4. After 24 hours the corneas 
were prepared for light microscopy (LM) and 
electron microscopy (EM). Those for scanning 


. EM were postfixed overnight in 2% osmium 
_ tetroxide buffered in 0.1 M sodium cacodylate, 


dehydrated through a series of ascending con- 
centrations of acetone, and critical-point dried. 
Dried samples were sputter-coated with a 30 nm 
layer of gold before examination in a Hitachi 520 
scanning electron microscope (SEM). For trans- 
mission electron microscopy (TEM) specimens 


- were postfixed for only one hour in the osmium 


tetroxide solution described above, dehydrated 
in alcohol, and then embedded in Araldite 
(CY212) via epoxypropane. Sections were cut at 
1 um on glass knives for LM and on diamond 
knives for EM and mounted on 200 mesh copper 


grids, stained with uranyl acetate and lead citrate 


before examination in an AEI 801 transmission 
electron microscope. 


TREATMENT OF BAND KERATOPATHY AND ALLIED 
SUPERFICIAL PATHOLOGIES 

Twenty five patients underwent excimer laser 
superficial keratectomy to remove band kerato- 
pathy or to smooth roughened corneal surfaces 
arising from other pathology (see tables). 
Amethocaine 196 was instilled, a speculum 
inserted, and the patient taught to fixate the 
centre of a ring of fibreoptic lights located around 
the laser aperture. A beain diameter was selected 
to match.the areas.to be treated, and in some 
cases the size of ihe beam was reselected at 
different stages in the procedure. The effects of 
photoablation were assessed with the integral 
binocular operating microscope positioned 
alongside the laser aperture. Once steady fixation 
was achieved, the masking liquid was applied to 
the corneal surface and photoablation started. ` 
During the process the surgeon could vary the 


site of ablation by making small movements of 
the patient’s head. After the procedure, which 
lasted about 15 minutes, a mydriatic (homatro- 
pine 2% eye drops) and antibiotic (chloram- 
phenicol 1% eye ointment) were instilled and the 
eye padded for 24 hours. Follow-up was daily for 
the first week, weekly for one month, three 
monthly for two further visits, and then six 
monthly. For the first month chloramphenicol 
0-5% eye drops were used four times a day. 

The surface characteristics of selected patients 
were examined and recorded with a prototype 
photokeratoscope.^ In addition, while it was 
impossible in most cases to comment on the 
preoperative status of the corneal endothelium 
owing to superficial opacification, it was 
examined postoperatively at intervals via 
specular reflection with the slit-lamp. Refraction 
was carried out where possible. 

Although the morphology of band kerato- 
pathy varies, we subdivided the patients into two 
broad categories. The first had rough, craggy 
deposits with varying degrees of discomfort. the 
second, smooth even deposits with little or no 
discomfort. 

Two treatment regimens were undertaken. 


Either a single 4 mm diameter zone or a series of 


partially overlapping 4 mm diameter zones was 
ablated. The single area technique was most 
commonly used for smooth bands which caused 
impaired vision and glare and the multiple zone 
technique for rough, painful bands. The noise 
associated with laser pulses (10 Hz) was demon- 
strated to the patients prior to the procedure, and 


they were warned to expect a faint smell of 


burning during treatment (see below). 


Results 


EXCIMER LASER PATTERN ABLATION IN CADAVER 
EYES 

(1) The bas relief pattern produced on the cornea 
by shielding the underlying stroma by bent wire 
was best demonstrated by SEM (Figs 1A, 2A). 
The smoothness of the ablated surface was 
comparable to Bowman’s layer on the non- 
ablated ridges, and the stromal architecture was 
obscured by a continuous membrane-like struc- 
ture. The ridges, noted to have smooth perpen- 
dicular walls, were successfully ablated to pro- 
duce a homogeneous, optically smooth surface 
(Fig 1B). In some specimens the ablation to 
produce the pattern and the subsequent smooth- 
ing ablation were not coincident. This resulted in 
a small peripheral annulus in which the ridges 
could still be seen (Figs 1B, 2B). 

The most suitable masking liquid was 1% 
HPMC, since it was easy to apply and remove 
and filled the declivities between surface irregu- 
larities. HPMC fluoresced a bright blue when 
irradiated and corneal stroma a dark blue-black. 
There was thus a clear indication of the three 
dimensional geometry of stroma undergoing 
ablation. When 1% HPMC flooded the surface, 
an even bright blue fluorescence was noted 
across the entire target area with each pulse. As 
the masking agent was ablated, corneal stromal 
irregularities projected through the surface of 
the HPMC and were ablated, as dark blue, 
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Figure! Scanning electron micrographs of the surface of 
human donor corneas after excimer laser irradiation. (A) The 
pattern created by shielding stroma with a piece of bent wire 
during irradiation is shown. The ablated surface adjacent to 
the non-ablated ridges (arrowed) is smooth and the ridges 
themselves are sharply demarcated. The sides of these ridges 
are perpendicular as is the edge of the ablated zone. ( B) A 
pattern similar to that in (A) has now been ablated leaving an 
almost totally smooth surface. A small peripheral annulus 
indicates that there has been a slight shift in the position of the 
eye prior to the final smoothing ablation. (Bar=S00 um.) 





Figure2 High power scanning electron micrographs of the 
ridges created and removed by excimer laser irradiation 

(A) Shows the magnitude and edge quality of the ridge seen in 
Fig 1. (B) Shows the residual portion of a ridge (fine arrows 
after a smoothing procedure. The ablation depth involved in 
generating the initial pattern (closed arrow) and that invol ving 
its removal (open arrow) can be clearly distinguished as a result 
of displacement of the globe between the tivo procedures. 

(Bar 100 um. 
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side-effects ' 


© Low concentration of benzalkonium 
chloride in a buffered solution. 


* Even though Teoptic may be less likely to induce airways narrowing when compared 
with timolol and metipranolol, its use is contra-indicated in patients with a history 
of bronchospasm. 
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cornea in significantly greater quantities than the 
other ophthalmic preparations analysed. 99 
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almost black, ‘islands’ within the bright blue 
HPMC fluorescence. As ablation proceeded, so 
the pattern and surrounding masking agent were 
removed until a common depth was reached, at 
which point HPMC once again spread through- 
out the 3 mm zone, indicated by homogeneous 
bright blue fluorescence. Further ablation 
beyond the original depth of 10-12 um removed 
the little remaining HPMC, and the entire area 
appeared dark blue-black, with each pulse con- 
firming that the pattern had been completely 
removed. If further pulses were applied, then the 
3 mm zone of ablation was uniformly increased 
in depth (Fig 1B). With relief patterns in excess 
of 30 um it was more difficult to achieve uniform 
smoothness because of a meniscus effect where 
the masking agent met the vertical sides of the 
pillars of non-ablated tissue. It was found that 
blotting the edges with cellulose (Weck-cell) 
sponges reduced this effect. 

(2) In this experiment a 1 mm diameter 
cylinder of corneal stroma was ablated and filled 
with HPMC. On ablating the area around the 
cylinder there was differential fluorescence - the 
central spot (HPMC) bright blue, the surround- 
ing stroma dark blue-black. The end-point was 
reached when the blue spot disappeared and the 
entire area of ablation became uniformly black — 
that is, the surrounding stroma had been ablated 
to exactly the same depth as that of the original 
cylinder. The number of pulses required for 
these two processes was similar. 


EXCIMER LASER SMOOTHING OF SURGICAL 
LAMELLAR KERATECTOMY BEDS 

Scanning electron microscopy of the base and 
walls of a surgical lamellar keratectomy showed 
surfaces with a marked degree of destruction and 
dissociation of cellular and extracellular com- 
ponents. The walls of such sites showed strati- 
fication with alternate laters of compression and 
shearing. There was an annulus in which epithe- 
lial cells were wiped off Bowman's layer because 
the surface tissue was displaced and compressed 
against the barrel of the trephine and debrided as 
the trephine rotated. The floor never displayed a 
cleavage plane and always consisted of ripped, 
torn lamellae and displaced ruptured keratocytes 
(Fig 3A). 


Table! Rough band keratopathy treated by several overlapping ablation zones 





Figure 3. Scanning electron micrographs of the corneal 
surface subsequent to (A) surgical lamellar keratectomy; ( B) 
and (C) excimer laser irradiation. (A) The bed of a lamellar 
keratectomy showing rough, disorganised and torn tissue. 
(Bar- 50 um.) (B) A surgical lamellar keratectomy bed 
smoothed by excimer laser irradiation. The surface has a 
confluent membrane-like quality seen as wrinkles and folds 
produced during preparation for scanning electron microscopy. 
(Bar=50 um.) (C) A lamellar keratectomy bed smoothed by 
application of multiple overlapping zones of excimer laser 
radiation. The slight discontinutties between different zones 
are seen as variations in ablation depth and defined by arcuate 
boundaries (arrowed). (Bar 500 um.) 


The most appropriate method of smoothing 
lamellar beds was achieved by frequently appiy- 
ing small amounts of masking agent and con- 
stantly readjusting local distribution with cellu- 
lose (Weck-cell) sponges. This enabled removal 
of multiple small surface perturbations without 
unnecessary removal of deeper stroma. The 
resultant surface was smooth, with some 
wrinkles and folds suggesting a surface mem- 
brane (Fig 3B). Multiple overlapping ablation 
zones were used to smooth the entire keratec- 
tomy base (Fig 3C). Zones already smoothed 











Time 
No. Sex Age Band type Aetiology Preop. symptoms VA Postop. symptoms VA — (months) Comment 
l F 49 Rough surface Increased serum Ca ' Pain, photophobia 6/36 Asymptomatic 6/12 30 Band recurred after 18 
very irregular decreased VA months 
2 M 45 Rough, very irregular Trauma Pain PL Asymptomatic PL — 30 Stable 
3 M 50 Rough, raised, thick Trauma Pain NPL Asymptomauc NPL 30 Stable 
band 
4 M 34 Rough, irregular High myope, failed retinal — Irritable, red, pain on PL Asymptomauc, PL 14 Stable 
disrupted ant. seg detachment surgery blinking pleased with 
cosmesis 
5 66 Central, proud Ca Keratitis due to herpes Pain, decreased VÀ CF Asymptomatic, 6/36 l4 Stahle 
plaque simplex virus (occasional ache? 
6 72 . Classic band Herpes zoster Pain, epiphora decreased 6/24 Asymptomatic 6/18 l Stable 
VA 
7 33  [slandsofCa Uveitus (childhood) Poor cosmesis, minimal NPL Unchanged NPEL 10 Highly mobile eve 
{previous edetic acid discomfort during treatment 
treatment} (surgery abandoned? 
8 F 78 Central Ca‘' area HSV keratitis Pain, epiphora, decreased CF Asymptomauc, 4/60 — 10 Stable 
and diffuse Ca' '' VA slight increase in 
surround VÀ 


ANAREN A DA DERE TUMULI ii a HN a EPIIT iH rrr HP AAAA Hmmm nmi imm 


VA — visual acuity. (N) PL (no) perception of light. CF counting fingers. HSV = herpes simplex virus. 
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Figure4 Case 1. Rough 
band keratopathy. 

(Aj Preoperative 
appearance. Extensive 
calcium deposition is present 
producing a grossly uneven 
surface. ( B) Immediate 
postoperative appearance. 
The majority of the calcium 
has been ablated, leaving a 
smooth surface. 

(C) Appearance five months 
after treatment with the 
excimer laser. 

(D) Appearance 18 months 
after ablation. Treated areas 
remain clear, but recurrence 
of band keratopathy has 
resulted in some loss of 
corneal transparency. 


Figure 5 Case 2. Rough 
band keratopathy. (A) 
Preoperative appearance 
showing gross irregularity of 
the corneal surface and 


opacification. A large central 


calcium plaque is evident. 
B) Postoperative 


appearance at one week. The 


large calcium deposit has 


been completely ablated. The 


patient remains 
asymptomatic after 18 
months 
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Figure 4A. 





Figure 4B. 


were masked with HPMC to avoid unnecessary 
ablation. This technique was important in estab- 
lishing criteria for treating large areas of stroma 
in the subsequent clinical cases. 


TREATMENT OF BAND KERATOPATHY AND OTHER 
SUPERFICIAL CORNEAL PATHOLOGY 

Twenty-five patients have had excimer laser 
treatment of band keratopathy or superficial 
corneal pathology since February 1988 
(Tables 1-5). The six cases reported here in 
detail represent the spectrum of disease and 
illustrate different techniques of band removal 
with the excimer laser. 


GROUP I. ROUGH SYMPTOMATIC 
(UNCOMFORTABLE) BAND KERATOPATHY 


Case 1 

A 49-year-old female with systemic lupus erythe- 
matosus requiring renal dialysis since 1981 had a 
parathyroidectomy in 1984 for primary hyper- 
parathyroidism. Her left eye had been painful 


Figure SA 





Figure 4D. 


since 1974 and was treated with artificial tears. In 
1987 she had removal of band keratopathy with 
edetic acid (EDTA). In spite of this she still had 
severe pain in the left eye, aggravated by blink- 
ing, which disrupted sleep. There was extensive 
irregular, thickened band keratopathy with a 
visual acuity of 6/36. Islands of calcium pro- 
truded through unstable epithelium (Fig 4A). 
The right eye was normal. 

In February 1988 she became the first sighted 
patient to undergo excimer laser superficial 
keratectomy (ELSK). She had multiple over- 
lapping zones located in the central 6 mm of the 
cornea (Fig 4B). Approximately 300—400 pulses 
were delivered to each site of ablation. The 
procedure was pain-free. One hour later, how- 
ever, she complained of some discomfort, which 
resolved over 36 hours when the cornea had re- 
epithelialised. One week later she was asympto- 
matic. At this stage the area of photoablation was 
smooth, with minimal central thinning and a 
faint anterior stromal haze. The acuity was 6/24 
improving to 6/12 with pinhole. At five months 
there was early recurrence of band keratopathy 
(Fig 4C). By 18 months it began to cause 
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Figure 6 Case 3. Even, 
diffuse band keratopathy. 
(A) Appearance one year 
after excimer laser ablation 
of a single, ‘on-axis’ zone. 
The photograph was taken 
slightly eccentrically in order 
to highlight the enhanced 
transparency of the ablated 
zone against the tris. 

(B) Photokeratoscopic tmage 
preoperatively. 

(C) Appearance one month 
following central ablation. 
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Figure 6A. 





Figure 6B. 





Figure 64 


discomfort. A small central epithelial erosion 
and faint central stromal haze were noted at this 
time, with the zone of ablation remaining 
markedly clearer than the surrounding area 
Fig 4D). 


Case 2 

A 45-year-old male had sustained blunt trauma 
to his left eye at the age of 24. Band keratopathy, 
cataract, and glaucoma had resulted, and he 
underwent a series of procedures between 1984 
and 1987 — corneal graft, cataract extraction with 
lens implant, two trabeculectomies and drainage 
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Figure 7A 





Figure 7B 
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tube insertion. and revision. He had discomfort 
and the vision was perception of light with poor 


projection. There was a dense band keratopathy 


and a grossly roughened corneal surface with 
disrupted epithelium (Fig 5A). 
In August 1988 he had ELSK. The large 


central calcium deposit was completely ablated 
with HPMC to mask the surrounding tissue 
Fig 2B). After re-epithelialisation he has 
remained asymptomatic. Eighteen months later 
the central corneal zone was still clear and the 
more peripheral band remnants were unchanged 


GROUP 2. SMOOTH BAND KERATOPATHY 


Case 3 
A 23-vear-old West Indian male had pulmonar, 
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Figure 8 Case 5. Even, 
diffuse band keratopathy, 

A) Preoperative 
appearance showing an even 
band keratopathy distributed 
over the inferior cornea. 
Deep, white stromal deposits 
and a dense cataract can also 
be seen. (B) Postoperative 
appearance at 48 hours. The 
overlapping zones of 
ablation are clearly seen. 
Re-epithelialisation was 
complete at this stage. 

C) Appearance at one year. 
Although the ablation zones 
are still clearly seen, there are 
signs of calcium deposition 
along the margins of some of 
the ablation sites and in the 
centre of two of these zones. 
The patient was still 
asymptomatic. 





Figure 8A. 





Figure 8B. 





Figure 8C. 


sarcoidosis and bilateral panuveitis, the left eye 
being worse than the right. Acuities were 6/6 
right, hand movement left. There was a fine, 
even band keratopathy across the lower two 
thirds of the left cornea with early peripheral 
changes in the right eye. 





Figure 9A. 


Figure 9 
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In June 1988 he had left ELSK with a 3 mm 
diameter beam centred on the visual axis. 
Approximately 200 pulses were delivered, of 
which 150 were required to remove the 
epithelium. Re-epithelialisation was complete 
within 48 hours. 

One vear later the visual acuity had improved 
to 6/12, though no conclusions can be drawn 
from this improvement, since the panuveitis had 
responded to treatment (Fig 6A). The surface 
quality postoperatively was best demonstrated 
by photokeratoscopy (Figs 6B, C). 


Case 4 

A 72-year-old male had bilateral idiopathic 
evenly distributed band keratopathy (Fig 7A). 
He had no discomfort but complained of glare 
and impaired vision: 6/24 right and 6/18 left. He 
had a right 4 mm axial ELSK without HPMC 
and the appearance at three months is seen in 
Figs 7B and 7C. Fig 7C, using sclerotic scatter, 
highlights the clarity of the central cornea com- 
pared to the adjacent band keratopathy against 
the background of the dilated pupil. Visual 
acuity in the right eye improved to 6/12, but 
veiling glare was subjectively unchanged. 


Case 5 

A 32-year-old Jamaican female had been blind in 
the right eye (no perception of light) from 
childhood. The cause was unknown. The eve 
was very uncomfortable. The left Was 
normal. 

There was a moderately dense band kera- 
topathy across the inferior two thirds of the right 
cornea and discrete white deep stromal deposits 
in the same area (Fig 8A). There was seclusio 
pupillae and a dense cataract. ELSK was carried 
out with five 3 mm diameter partially overlap- 
ping zones (Fig 8B). Within 48 hours she was 
asymptomatic with an intact epithelium. 

One year after treatment she had occasional 
mild photophobia. There was a faint anterior 
stromal haze in areas of ablation, with evidence 
of recurrence of band keratopathy in the centre 
of these zones, with a further peripheral deposi- 
tion causing irregular boundaries (Fig 8C). 


eye 





Figure 9B. 


Case 6. Dense, even band keratopathy treated with overlapping ablation zones in order to clear the entire corneal 


surface. (A) Preoperative appearance. A dense, even band keratopathy extends across most of the cornea. Silicone oil was present 
in the anterior chamber, shown by the reflex which delineates its margin underlying the 10/0 nylon sutures from previous cataract 
surgery. (B) Appearance three months following excimer laser ablanon utilising overlapping and contiguous zones. There has 
been total clearance of the calcium leaving a smooth, clear cornea. Slight residual haze represents deep, pre-existing, stromal 


scarring. 
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Case 6 

A 67-year-old male developed a dense evenly 
distributed band keratopathy in his right eye 
after retinal detachment surgery which had in- 
cluded injection of silicone oil (Fig 9A). He had 
also undergone extracapsular cataract extraction 
with insertion of a posterior chamber intreocular 
lens: Before photoablation there was only a 
limited view into the anterior chamber in which 
silicone oil was present. Vision was hand move- 
ments in the inferior field only. ELSK was 
undertaken for cosmetic reasons and to improve 
the view of the posterior segment. 

Overlapping ablation zones were used to clear 
the cornea of band. 1% HPMC was used to mask 
previously ablated areas. At three months the 
cornea was clear; with an optically smooth 
surface (Fig 9B). A good view of the anterior 
chamber, intraocular lens and retina was 
obtained. As expected, there was no significant 
improvement in vision. 


GENERAL COMMENTS 

No patients reported discomfort during the 
procedure. Postoperatively most of them experi- 
enced some discomfort for 24-48 hours. The 
intensity and duration of discomfort was related 
to the area of ablation. All patients required oral 
analgesics for 24 hours. In all cases re-epithe- 
lialisation was complete by 48 hours. 

Sixteen of the 25 patients had an improvement 
in visual acuity (Tables 1-5). The 13 patients 
. with uneven, symptomatic (painful) corneal sur- 
face became symptom free. 

Improvement in visual acuity occurred in 

those patients who had an even band keratopathy 
which responded well to photoablation with 
minimal or no masking. In the seven patients 
troubled by glare (typically eyes with good visual 
potential and an evenly distributed 'ground 
glass’ band keratopathy) all were markedly im- 
proved postoperatively. Three patients in the 
series were pleased with the improved appear- 
ance of their eyes. 
. In most of the cases treated it was impossible 
to assess the central endothelium preoperatively 
owing to the overlying band keratopathy. 
Examination by slit-lamp specular microscopy 
was carried out postoperatively at various stages 
of the follow-up, and none of the patients was 
found to have any endothelial disturbance. 


Discussion 

Our studies have not identified any coniplica- 
tions or undesirable findings that would preclude 
further investigation of the clinical use of 
excimer lasers in ophthalmic practice. 

Excimer laser ablation is a surface pheno- 
menon and therefore irregular surfaces cannot be 
levelled as a single stage procedure by irradia- 
tion. If a rough surface of homogeneous tissue is 
irradiated, a uniform layer of tissue will be 
removed with each laser pulse (Fig 10), and in 
order to produce a smooth surface a masking 
agent with a similar ablation rate to that of the 
target material must be used (Fig 11). A liquid 
more easily ablated than the surrounding tissue 
would have to be constantly reapplied so as not to 
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perpetuate surface perturbations. If the ablation 
rate were less than the surrounding tissue, less 
frequent applications would be required, and 
flow of the liquid between laser pulses would 
ensure that smoothing still occurred. 

The viscosity and the surface tension of the 
masking agent are also of importance. If liquids 
have high viscosity or surface tension, they may 
form droplets and, on irradiation, contribute to 
further surface disturbances rather than smooth- 
ing. Surface tension and surface adhesion may 
also create problems in relation to filling deep 
surface excavations or those with low aspect 
ratios in terms of width to depth. The wetting 
agents selected are in clinical use and have a 
relatively prolonged contact with the corneal 
surface. All agents used were adequate for 
smoothing, but polyvinyl alcohol and 296 HPMC 
were too viscous and did not have good surface 
contour-following properties. 1% HPMC, how- 
ever, was found to have ideal viscosity and was 
also convenient to apply and remove. 

In the laboratory investigations it was possible 
to produce only models of uneven surfaces with 
uniform ablation rate — for example, superficial 
keratectomy beds. While these models are iden- 
tical to some surfaces encountered clinically, as 
during lamellar .keratosplasty or following 
removal of pterygia, a special case is encountered 
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Figure 10 The effect of excimer laser radiation on an 
unmasked i ace. (A) The unexposed surface. 

(B) After minimal exposure the surface irregularity is repeated 
deeper into the material, since a uniform layer of equal 
thickness is ablated across the entire exposed surface with each 
pulse. (C) The end result is a faithful representation of the 
original surface topography produced deep in the material. 
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Figure 11 Production of a 
smooth surface by excimer 


lded from unnecessary 
ablation. (C) The resultant 
smooth surface at the end of 
the (determination 
of the end point is assisted by 
observation of a uniform 
fluorescence). 


Figure 12 Ablation of 
! ici 4 





rate of removal can be 


applications of masking 
hquid. 


















where surface projections are formed by inclu- 
sions, such as calcium, with a lower ablation rate 
than that of intervening tissue troughs (Fig 12). 
Surface smoothing in this case requires an 
adjustable 'shield' through which the calcium 
peaks protrude and are ablated while the troughs 
are protected. The shield may then be lowered to 


complete the smoothing process. An ablation - 
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fluid with a slow ablation rate would be prefer- 
able for shielding. In practice, though 1% 
HPMC may not be optimal, it was certainly 
adequate as a shielding agent. 

The control of the distribution of 1% HPMC 
during the ablation was an interactive process 
between manual application and removal. The 
closed tip size and curvature of Colibri forceps 
facilitated delivery of small quantities of HPMC 
without impairing the surgeon’s view. Cellulose 
(Weck-cell) sponges applied to the edge of the 
target zone were used to remove excess liquid; 
however, the fluid movement thus created by 


-capillarity was found to be too fast for accurate 


adjustment. We are now examining alternative 
sponges whose capillarity engenders less rapid 
fluid uptake. 

All three masking agents fluoresced when 
irradiated, and the difference in the intensity and 
wavelength of fluorescence between the masking 
agent and the corneal substrate was helpful in 
monitoring the ablation process. The difference 
in fluorescence was best appreciated when view- 
ing ablation of masked patterns of regular 
geometry. Discrimination became more difficult 
during ablation of masked irregular shallow 
surface perturbations. 

It has been shown that the penetration depth 
of 193 nm radiation is 3-4 pm." At 248 nm it 
exceeds 25 ym’; and at 308 nm may be as high as 
100 pm.” * These observations support previous 
studies using broad band sources of radiation 
which showed that penetration depth increased 
with wavelengths between 100 nm and 400 nm.” 
Excimer laser radiation at 193 nm does not 
induce mutagenic response in cells deep to the 
áblation zone. This has been attributed to two 
aspects of the ablation process. First, that at the 
fluences used for clinical procedures the absorp- 
tion of high energy photons results in bond 
breaking and ablation, and secondly that virtu- 
ally no photons penetrate beyond the zone of 
ablation damaged cells. As a result of target 
fluorescence longer wavelength photons are 
generated which have deeper penetration and 
potential for DNA damage.” The fluence 
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associated with such secondary radiation at sites 
remote from the ablation surface is so low that it 
has been calculated to be negligible (Sliney D, 
personal communication). The fluorescence of 
the masking agent was predominantly in the 
short wavelength visible portion of the spectrum 
and was therefore not considered to be a 
secondary hazard. | 

The use of masking agents did not affect the 
nature of the ablated surface, since it was uniform 
in the pattern experiments (Figs 1B, 2B). 
Although we did not undertake chemical analysis 
of the resultant surface after ablation, the homo- 
geneity seen in our morphological studies 
indicates that no chemical interactions have 
occurred between the masking liquid and 
adjacent biological tissues. All surfaces were 
sealed with a pseudomembrane*** * as shown by 
wrinkling (Fig 3B), and previous studies have 
shown that, whatever the nature of the pseudo- 
membrane, its existence is transitory, and it does 
not interfere with subsequent healing processes." 

Although preoperative visual acuity was poor 
in a large proportion of patients, all except four 
could fixate with the eye undergoing treatment. 
In these four patients adequate alignment was 
achieved with the normal eye fixating an adjust- 
able target at one side of the laser aperture. In 
only one patient (case 7) was it impossible to treat 
the band keratopathy because of eye movement. 


Table2 Rough band keratopathy treated with single ‘on axis’ ablation 


None of these patients detected the induced 
fluorescence during ablation in spite of this being 
clearly visible to all observers. In a further group 
of patients undergoing photorefractive keratec- 
tomy some were aware of a faint blue haze with 
each pulse. In contrast to the lack of visual 
stimulation auditory and olfactory sensations 
were notable. The patients were warned about 
the noise and the smell of burning, and both were 
demonstrated prior to the procedure by ablating 
paper. (The smell is a little disconcerting to some 
patients as it is rather like that of singed hair.) 
The biophysics of the smell is difficult to explain. 
Current concepts of ablation consider that tissue 
removal occurs owing to a photochemical 
process of bond breaking rather than a thermal 
event. Some workers originally considered the 
process to be an ultrafast thermal event with 
ussue loss due to massive vibrational modes 
breaking macromolecular bonds.” These 
thermal events could have resulted in ‘burn-like’ 
smells. Since the molecular fragmentation 
depends on wavelength, most workers now con- 
sider that ablation is a photochemical process 
with residual energy used to eject fragments 
from the surface.’ Smells must be related to 
airborne particles, and the similarity of smell of 
excimer ablated and thermally damaged 
biological tissue implies that similar types of 
particles are generated by both these processes. 











Follow-up 
Time 
No. Sex Age Band type Aenology Preop. symptoms Postop. symptoms VÀ (months) Comment 
9 F 20 Central Ca*’ plaque Uveitis from childhood Poor cosmesis NPI. Improved cosmesisNPL 10 | Epithelial ablation 
only required 
10 F 80 Rough, central Interstitial keratitis Pain, epiphora 2/60 Marked 21/60 12 Stable 
Ca'* deposit improvement 
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Table 3 Disorders resulting in rough corneal surfaces treated by excimer ablation 
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Time 
No. Sex Age Description Pathology Preop. symptoms VA Postop. symptoms VA (months) Comment 
11 M 27 Mucus plaque Atopic, vernal eye disease Pain, photophobia 6/60 Asymptomatic 6/18 14 Re-epirhelialised, no 
decreased VÀ plaque recurrence 

12 F 45 Rough, raised granular Recurrent granular Soreness, photophobia 6/24 Asymptomatic 6/18 30 No recurrence 
dystrophy dystrophy in a PK decreased VA 

13 F 46 Extensive lattice Lattice dystrophy Glare, photophobia 6/60 Asymptomatic 6/9 6 No recurrence, no 
dystrophy decreased VÀ Marked increase glare, hyperopic shift 

in VÀ 

14 F 46  Centralrased nodules Salzmann's Discomfort, decreased VA 6/18 Asymptomatic 6/12 10 Stable 

i5 F 82 Anterior stromal Cogan's epithelial Decreased VA, recurrent 4/60 Asymptomatic, 6/12 10 Stable. Central area 
scarring dystrophy erosion improved VA ireated 
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PK = punctate keratitis. 


Table4 Smooth surface band keratopathy treated with multiple overlapping ablation zones 





Follow-up 
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Time 
No. Sex Age Bandtype Aetiology Preop. symptoms VA Postop. symptoms VA — (months) Comment 
16 F à32 Even,inferior cornea Trauma in childhood Discomfort NPL Asymptomatic NPL 30 Stable, recurrence 
after 18 months 
(minimal) 
17 M 67  Even,densethick band Failed RD surgery; silicon oil Glare, decreased VA HM . Glare unchanged CF 12 Recurrence after 
in AC Poor cosmesis Good cosmesis 6 months 
18 F 81 Even, moderately dense Idiopathic Decreased VA, glare 418 Reduced glare 618 12 Refraction change 
9 F 45 Even Uveitis, glaucoma surgery Glare and decreased VA 6/9 Glare greatly 6/18 12 Refraction change and 
improved but VA irregular astigmatism 
reduced uu m 
270 F 70  Even,fine Idiopathic Decreased VA. Ablation 6/36 Improved VA 6/12 10 ECCE/TOL facilitated 


to improve view lor 
ECCE and IOL 





AC anterior chamber. ECCE=extracapsular cataract extraction. IOL =intraocular lens. HM=hand movements. 
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TableS Smooth surface band keratopathy treated with ‘on axis’ single ablation zone- 
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Follow-up 
; Time 

No. Sex Age Band type Aetiology Preop. symptoms VA  Postop. symptoms VA (months) Comment 

iti Decreased VA 6/36 ImprovedVA 6/9 30 Cornea remains clear, 
21 M 23 _ Even, fine Uveitis pro igen 
22 M 84 Even, fine Idiopathic Decreased VA, glare 6/24 Deran di 612 14 Refraction change 
23 F 73 Even, fine Idiopathic Decreased VÀ 636 Improved VA 6/18 14 Refraction change 
24 F 82 Even, fine Idiopathic Decreased VA, glare 6/36 Reduced glare 618 6 

proved 
25 F 14i Even, fine Uveitis Decreased VÀ, glare 3/60 Glare reduced, 6/60 12 Cornea remains clear 
slightly improved 


Tables 1 to 5 show that postoperative progress 
was related to the extent of the initial pathology. 
Systematic. analysis of the patient subsets was 
difficult, because there were significant variations 
in pathology. However, all patients with rough 
band keratopathy who had experienced pain 
preoperatively became asymptomatic (Tables 1 
and 2). Most were treated with several overlap- 
ping ablation zones in order to smooth the cornea 
completely (Tables 1 and 2). Table 2 includes 
those patients who had a relatively small rough 
central area of band which was successfully 
treated with a single central ablation. In four 
patients visual acuity improved. Those with no 
improvement had extensive pathology of which 
the band formed only one part. 

Four of the five patients with allied disorders 
which resulted in a rough corneal surface showed 
an improvement in visual acuity. Those with 


symptoms of soreness, pain, and photophobia - 


were rendered asymptomatic (Table 3). 

Smooth surfaced band deposition was treated 
with either several overlapping ablation zones 
(Table 4) or a single ‘on-axis’ ablation 4 mm in 
diameter (Table 5). The principal symptoms 
were reduced visual acuity and glare. Those 
patients with glare had a marked improvement 
which was sustained throughout the follow-up 
period (6 months to 2% years). In the group 
treated with overlapping zones one patient 
showed an increase in visual acuity, one a 
reduced visual acuity, and the other three no 
significant difference. Where refraction results 
could be obtained, a ‘plus shift’ — that is, towards 
hypermetropia — was noted (cases 18 and 19, 
Table 6). In case 19 plare was markedly 
improved but acuity decreased. This reduction 
was due to irregular astigmatism because of the 
facetted surface generated by overlapping 
ablation zones. In contrast, in the group in which 
a central ‘on-axis’ zone was ablated (Table 5) 
visual acuity was improved in each case and glare 
reduced. In three of these cases a hyperopic shift 
was noted. In those patients in whom measure- 
ments were possible the mean hyperopic shift 
was 2:85 dioptres (Table 6). 

From this study, which is the first reported 
series of corneal disease treated with an excimer 
laser, it is possible to put forward recommenda- 
tions for selection of patients. First, for patients 
with rough band keratopathy the excimer laser 
provides successful treatment. All patients with 
pain and photophobia became asymptomatic (in 
general these eyes will have limited visual poten- 
tial owing to the underlying pathology). 
Secondly, where the pathology is limited to the 


LI 


applicab 


Preop. Postop. ] 
No. VÀ Refraction VA Refraction 


18 6/18 -3-00DS 6/18 -5:50 DS 

19 6/9 Plano 6/18 +4-00 DS/—2°50 DCx 85 
Plano 6/9 +1-50 DS 

22 64 +100DS 6/12 +4-50 DS 

23 636 -0-S0DS 6/18 5-00 DS/—1-75 DCx 35 


Table 6 pue results before and after ablation (where 





anterior stroma pain relief is likely to be accom- 
panied by an improvement in visual acuity. 
Thirdly, in eyes with good visual potential it is 
best not to clear all of the band keratopathy by 
using overlapping ablation zones, since, 
although glare will be markedly reduced, 
irregular astigmatism may result, which could 
lead to reduced visual acuity. Thus a single, axial 
zone of ablation should be employed. We have 
also shown that a hyperopic shift occurs when 
the central cornea is ablated, and patients should 
be warned about the possibility of anisometropia. 

The hyperopic shift (equivalent to a myopic 
correction) was an unexpected finding as the 
smoothing procedure is not analogous to photo- 
refractive keratectomy. This flattening of the 
cornea implies that some form of differential 
ablation must have occurred.’ 5 There are 
several potential mechanisms that could account 
for this. First, if the band progressively thinned 
towards the visual axis, constant irradiance from 
the laser would effect greater ablation centrally 
and induce a hyperopic shift. This effect would 
be enhanced if the ablation rate of the band was 


` less than stroma. In essence, if bands do have 


such a topography, they act rather like the lens 
masks currently under investigation for correct- 
ing refractive errors. Secondly, although 
excimer laser radiation will remove an even layer 
of tissue regardless of the curvature of the 
surface, the subsurface structure of the cornea is 
laminated. Removal of central portions of 
corneal lamellae could lead to centrifugal dif- 
ferential contraction and central flattening. 
Thirdly, the centrifugal spray of particles of 
debris and ablation products might be expected 
to shield the stroma and would theoretically 
provide progressively greater shielding towards 
the edge of the ablated zone. Fourthly, the 
increased obliquity of incident radiation falling 
on more peripheral cornea might result in a 
relative decrease in energy density as the edge of 
the ablation zone is approached. It is unlikely, 
however, that the degree of differential ablation 
encountered could arise from inhomogeneities in 
the excimer beam. . 
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In conclusion, given the encouraging results, 
the ease with which the procedure can be per- 
formed, the patient acceptance of the procedure, 
and the fact that we have treated all cases on an 
outpatient basis, we consider excimer ablation 
the treatment of choice for these cases. 
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Abstract 

Glaucoma is considered to be an uncommon 
complication of Hansen's disease (leprosy). 
This study determined the prevalence and 
characteristics of glaucoma in a large institu- 
tionalised leprosy population. All 193 patients 
currently residing at the Gillis W Long 
Hansen's Disease Center received a complete 
ophthalmic examination and review of their 
records. All had been previously treated with 
dapsone and/or clofazimine. Based on the 
strict definition of a recorded intraocular 
pressure =22 mm Hg and characteristic optic 
nerve pathology, 19 patients (10%) were found 
to have glaucoma. Glaücoma secondary to 
uveitis was noted in 11 of these patients. These 
findings suggest that the chronic inflammatory 
process of Hansen’s disease, even when 
treated, may be followed by secondary glau- 
coma. We recommend that all patients with 
Hansen’s disease receive regular periodic 
examinations, including slit-lamp biomicro- 
scopy to detect low-grade iridocyclitis and 
measurement of intraocular pressure. 


Hansen’s disease (leprosy) continues to be a 
leading public health problem in developing 
countries. Current estimates are that 15 million 
patients are affected worldwide.' Over the past 
30 years the number of reported cases in 


the United States has steadily increased as a 


result of immigration from regions where it is 
endemic.! In 1988, 184 new cases were reported 
in the United States, with an average of 250 
cases reported each year for the 10 previous 
years.’ 


Leprosy is a chronic granulomatous disease 


which affects the skin, peripheral nerves, and the 
eye and ocular adnexa. The causative agent, 
Mycobacterium leprae, is an acid-fast bacillus that 
preferentially grows in tissues cooler than 37°C.’ 
Because of the long incubation period (five years 
or greater), the route of transmission remains 
uncertain, though it is thought that the site 
of entry is the skin or mucosa of the upper 
respiratory tract.' 

In accordance with the Madrid classification 
sytem the disease exists in three forms: lepro- 
matous, borderline, and tuberculoid.? Lepro- 
matous leprosy has a higher incidence of 
intraocular complications, such as uveitis, while 
tuberculoid leprosy is commonly associated 
with external ocular problems such as keratitis, 
lepromas, lid nodules, and lagophthalmos. In 


the borderline form ocular involvement may 


include any of the problems seen with the other 
two forms of the disease.? . 

Glaucoma is considered an uncommon 
complication of leprosy, with a reported average 
prevalence of 3-996.* It is the result of iris bombé 
due to pupillary seclusion by posterior synechiae 
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during episodes of acute iridocyclitis.? A chronic, 
low-grade anterior uveitis occurs in 17-4196 of 
Hansen's disease patients, especially those with 
the lepromatous form of the disease.?** Reports 
of secondary glaucoma are rare despite the 
considerable percentage of patients with this 
type of uveitis. The paucity of secondary disease 
cases may be the result of atrophy and hyalinisa- 
tion of the ciliary body leading to a decrease in 
aqueous production.’ * The purpose of this study 
was to determine the prevalence and characteris- 
tics of glaucoma in a large population of patients 
with leprosy. 


Patients and methods 

All 193 patients living at the Gillis W Long 
Hansen's Disease Center in Carville, Louisiana, 
were included in the study. The centre is a 
chronic-care facility; most of the residents have 
chosen institutional care because of the severe 
skeletal deformities and/or advanced age. Each 
patient underwent a complete ophthalmic exami- 

nation and review of records. Those with a 
history of glaucoma and all patients with an 
intraocular pressure (OP) 222 mmHg or 
characteristic optic nerve cupping were re- 
examined. Characteristic optic nerve findings 
included a cup-to-disc ratio 20-5 or a cup-disc 
ratio difference 20:2 between the eyes. Visual 
acuity with appropriate optical correction was 
measured at 20 feet (6m) by a standard Snellen 
chart. Slit-lamp examination and gonioscopy 
were performed. Intraocular pressure was 
measured with the Goldmann applanation 
tonometer or the Tono-Pen'. With dilated pupils 
a slit-lamp examination of the lens and a fundus 
examination, with stereoscopic evaluation of the 
optic nerve with a +78 dioptre lens, were 
performed on all patients. Perimetric testing was 
not available on 10 eyes of 19 patients. 

Patients were determined to have glaucoma by 
the following criteria: (1) IOP 222 mmHg and 
red-free slit-lamp examination evidence of nerve 
fibre layer loss with typical glaucomatous 
cupping; or (2) visual field defects with typical 
glaucomatous cupping; or (3) a history of persis- 
tent IOP =35 mmHg on no medications. 

Information obtained from each record 
included the age, sex, race, duration of disease, 
and type of leprosy (Madrid classification). A 
history of ocular disease and of ocular operations, 
visual field abnormalities, and highest recorded 
intraocular pressure were noted. All current 
ocular medications were listed. For patients in 
whom media abnormalities prevented optic nerve 
visualisation the last recorded cup-to-disc ratio 
was also noted. 

The type of glaucoma was determined by chart 
review, history, and ocular examination. Patients 
with less than 180° of peripheral anterior 
synechiae and a history of multiple episodes of 
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No. of 
Patients 3 
(n219) 


Lepromatous 






Tablel Glaucoma in Hansen's disease (n= 193) 
a Le 





Diagnosis Number of patients (%) 
Primary open angle 3 (1-6) 

Open angle secondary to uveitis* 7 (3-6) 

Exfoliation 1 (0-5) 

Primary angle closure 2 (1-0) 

Chronic angle closure secondary to 

uveltist 42-15 

Combined mechanism 2010 


*Patients with < 180° of peripheral anterior synechiae secondary to 
uveitis. 
TPatients with peripheral anterior synechiae secondary to uveitis. 


anterior uveitis were considered to have open- 
angle glaucoma secondary to uveitis. 


Results 

Of the 193 patients 165 (85%) were classified as 
lepromatous, 20 (10%) as borderline, and 8 (4%) 
as tuberculoid. All patients had received systemic 
chemotherapy with dapsone and/or clofazimine. 
Using the strict definition of a recorded IOP =22 
mmHg and characteristic glaucomatous optic 
nerve changes, 19 patients (37 eyes) were found 
to have glaucoma, a prevalence of 10% (19/193). 
One patient was monocular following enucleation 
for postoperative endophthalmitis. 

Of the 19 patients with glaucoma 12 (6396) 
were male and seven (37%) were female. The 
ages of the patients ranged from 46 to 88 years 
(mean 67:5 years). Seven (37%) were Caucasian, 
six (32%) were black, and six (32%) were 
Hispanic. The mean duration of disease was 42-7 
years (range, 7-58 years). Fifteen of the cases 
were classified as lepromatous, three as border- 
line, and one as tuberculoid. One patient had 
diabetes mellitus. 

The types of glaucoma in this population are 
shown in Table 1, while the distribution of the 
types in the 19 affected patients is displayed in 
Figure 1. All visual field defects were consistent 
with the diagnosis of glaucoma (noother aetiology 
was identified in any of the cases). 

A summary of the ophthalmic examinations 
for the 37 affected eyes is presented in Table 2. In 
patients with a cataractous lens, no evidence of 
lens-induced glaucoma was noted. The results of 
visual acuity measurements are displayed in 
Figure 2. Of the 16 eyes with visual acuity less 
than 20/200, 9 had visually significant corneal 
and/or lenticular opacities. The remaining seven 
eyes had no significant media opacities; poor 
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Figure] Distribution of types of glaucoma. 


Table2 Summary of ophthalmic examinations (n= 37 eyes) 
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Finding Number (96) 
Cornea 
Superficial keratitis 12 (32: 
Interstitial keratitis 6116) 
Endothelial pigment AD 
Keratic precipitates Silgi 
Iris 
Segmental atrophy 12 (32) 
Pupillary atrophy EES 
Pupillary transillumination £0) 
Gonioscopy 
Angle width < grade 1 12 (32) 
Trabecular pigmentation > grade 3 2 (5) 
Peripheral anterior synechiae > 180° Lf (30) 
Lens 
Exfoliation 1(3) 
Glaukomflecken 1 (3) 
Posterior synechiae ESES 
Cataract Gilb) 
Aphakia/pseudophakia 13035) 
Intraocular pressure (mmHg) 
Range 17-43 
Mean (SD) 23-9 (5-6) 
Cup-to-disc ratio* 
<05 12132) 
0:6-0-7 12(32) 
20-8 H 30) 





* Three eyes with media opacities and only description of 
‘glaucomatous cupping’ in records were not included. 


vision was probably secondary to glaucomatous 
optic nerve damage alone. 


Discussion 

The incidence of Hansen’s disease in the United 
States has shown a steady increase over the past 
30 years. The number of cases reported annually 
has increased from 36 in 1957 to a peak of 361 in 
1985.’ Most of these cases reflect importation 
from regions where it is endemic, though a small 
number are indigenous. ' 

Ocular involvement occurs in up to 90% of 
patients with leprosy.’ In lepromatous patients 
antigen (or possibly living organisms) may persist 
in the eye long after completion of standard 
chemotherapy regimens. These patients may 
also experience episodes of ocular inflammation 
without signs of clinical activity in other parts of 
the body.’ Glaucoma has been considered to be 
an uncommon complication of Hansen's disease 
despite a considerable number of patients with a 
chronic low-grade anterior uveitis. 

We found a 10% prevalence of glaucoma in 
this population. This compares with the reported 
average prevalences of 3:996 in various leprosy 
populations.’ The higher prevalence of glaucoma 
in our population may be related to the fact that it 
was biased toward older age and longer duration 
of disease. Moreover, a larger percentage of 
patients had the lepromatous form of the disease 
than other leprosy populations surveyed.’ 
However, since inpatient treatment of leprosy is 
no longer compulsory, it is possible that patients 
with the most crippling disease (including blind- 
ness from glaucoma) preferentially elect institu- 
tional care. This may result in an apparent 
increase in the prevalence of these ocular diseases 
in this leprosy population. There was a corre- 
spondingly high association. of other uveitis- 
induced ocular conditions, some of which needed 
surgery (cataracts, corneal clouding, angle 
closure), but these were incidental conditions 
and not causative of the chronic glaucoma 
reported. Nevertheless, our results are compar- 
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Figure2 Visual acuity measurements. 
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able to those of Shields et al who found a 
glaucoma prevalence of 1296 in a population with 
a mean age of 55 years (mean duration of 24 
years). 

These findings suggest that over time the 
chronic inflammatory process of Hansen’s 
disease, even when treated, is apt to lead on to 
secondary glaucoma and severe visual loss. This 
progression may occur even though the patient 
has no signs of clinical activity in any other part 
of the body. Despite these biases we believe that 
our results should be a useful guide for clinicians 
treating patients with leprosy — especially those 
with the lepromatous form, longer duration of 
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disease, and advanced age. We recommend 
regular periodic ophthalmic examinations for all 
patients with Hansen’s disease, including those 
without signs of clinical disease. These examina- 
tions should include slit-lamp biomicroscopy to 
detect low-grade uveitis as well as. intraocular 
pressure measurement. Patients with chronic 
anterior uveitis should undergo more frequent 
examination, since they appear to have an 
increased risk of developing secondary glaucoma. 


The authors thank Gail Miller, RN, for assistance with the chart 
reviews. This work was presented in part as a poster at the 
American Academy oe er 1089, an Annual Meeting, 
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..— For those 
satients who should 
. avoid taking | 
nonselective ocular 


beta blockers... 


66Most patients for whom timolol is 
prescribed are elderly, and disorders likely 
to be aggravated by beta-adrenergic- 
receptor blocking agents are common in 
this age group. 99! 

"When there is a chance of developing 
cardiopulmonary problems, such as 
bronchial asthma or heart failure, which 
‘may be aggravated by nonselective sys- 
temic beta blockade: 


„it makes good sense to think selective 
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Chronic anterior uveitis in leprosy: an insidious cause 


of blindness 


Cesar G Espiritu, Robert Gelber, H Bruce Ostler 


Abstract 

Chronic low grade anterior uveitis is the 
commonest cause of blindness in leprosy. It is 
usually asymptomatic until the late stages, and 
often patients seek help only after irreversible 
visual impairment has occurred. We present 
herewith several cases of this entity to 
emphasise the insidious nature of the disease, 
the extent of ocular damage it can cause, and 
the importance of early detection and treat- 
ment. ; 


Leprosy causes ocular damage in four ways: (1) 
through paralysis of the trigeminal and facial 
nerve, resulting in lid abnormalities and corneal 
hypoaesthesia leading to corneal damage, infec- 
tion, and opacification; (2) through direct 
bacterial invasion of the external eye, resulting in 
keratitis, scleritis, and iritis; (3) through iritis, 
which can occur during the reactional stages of 
the disease; and (4) through destruction of the 
autonomic nerve fibres supplying the eye, result- 
ing in pinpoint pupil and alow grade iridocyclitis. 

Itisestimated that the incidence of iridocyclitis 
ranges from 5:396 to 63%, '? depending on the 
population studied and the completeness of 
examination. Acute anterior iridocyclitis is 
uncommon and occurs bilaterally. It develops 
during the reactional state erythema nodosum 
leprosum (ENL), is probably related to reduction 
of the T-suppressor cells, and is mediated 
through immune complex deposition. The 
acute iritis causes symptoms and signs so severe 
as to make the patient seek medical care. 

The commonest form of anterior uveitis in 
leprosy is a chronic, low grade bilateral uveitis 
which produces minimal or no symptoms until 
late in the disease process. Cataracts, synechiae, 
pinpoint pupils, glaucoma, iris atrophy, and 
ciliary body damage occur insidiously, resulting 
in loss of vision. It has been postulated that this 
form of uveitis is neuroparalytic in origin." " 

We present here five cases of chronic anterior 
uveitis in patients with lepromatous leprosy. Our 
cases emphasise the effects on the eye and the 
need for early detection, treatment, and frequent 
monitoring of the eye problem as part of the 
concurrent treaument of the systemic disease. 


Materials and methods 

We selected five cases of chronic low grade 
iridocyclitis after reviewing 25 consecutive 
records of patients with a diagnosis of iridocyclitis 
followed at the Hansen's Disease Centre, San 
Francisco. All cases were multibacillary and 
represented only part of the clinic's total cases of 
iridocyclitis. Besides the primary criteria of 
presenting with a chronic type of anterior uveitis, 


other bases for selection included: (1) adequate 
follow-up and monitoring, with the last visit 
within three months of the study; and (2) 
completeness of the medical as well as ocular 
records. 

The ocular examination in each patient had 
included a visual acuity examination, slit-lamp 
examination, applanation tonometry, corneal 
anaesthesiometry, and Schirmer tests. 


Results 

All five cases illustrate the known characteristics 
of this commonest form of uveitis in Hansen’s 
Disease. We present one patient in depth and the 
others in summary form through Table 1. 


CASE REPORT 

A 72-year-old man with lepromatous leprosy 
(LL) for eight years was initially treated with 
dapsone (DDS) 50 mg per day and rifampicin 
600 mg per day. Rifampicin was discontinued in 
1987 but he continued to take DDS. In 1985 he 
developed erythema nodosum leprosum and was 
treated with thalidomide 300 mg per day for 
eight months. His disease was subsequently 
relatively quiescent except for the ENL reaction. 

In 1985 we saw the patient for routine ocular 
screening. He had no ocular complaints. 
Examination revealed no redness, and a visual 
acuity of 20/30 in both eyes. There were 1+ cells 
and flare, fine keratic precipitates, and Koeppe 
nodules without evidence of posterior or anterior 
synechiae. The intraocular pressures were 
13 mmHg in each eye. The patient was treated 
with dexamethasone 0-1% four umes daily and 
phenylephrine 10% twice daily. Three months 
later the eyes were quiet, and we reduced the 
medication to twice daily. 

When seen two months later the patient had 
no symptoms, and his visual acuity had not 
changed, but he was found to have 1+ cells and 
flare in the left eye. There were no Koeppe 
nodules. Bilateral trichiasis and superior super- 
ficial keratitis secondary to Hansen’s disease 
were also evident. The intraocular pressures 
were 8 mmHg in each eye. We increased his 
dexamethasone to four umes daily, phenyie- 
phrine to three times daily, and added cyclo- 
pentolate 1% twice daily. The patient improved, 
and after two months the iidocyclius had 
cleared, and the dexamethasone and phenyle- 
phrine were continued once daily. 

Six months later the patient had a complaint of 
muld redness of the left eve and volunteered that 
he had used the medications only sporadically. 
He was found to have a faint ciliary injection, and 
the anterior chamber of the left eye had 3+ cells 
and 2+ flare. There were medium white keratic 
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Table! Profile of five patients with chronic anterior uveitis 
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Ocular Iritis Visual Intis Response to 
duration (yr) Treatment Activity — symptoms ] acuity IOP : treatment treatment 
19 DDS None None mien ede QU: 20/30 OU: 13 Prednis, neos, Good control 
11 DDS, rifampicin, Qi — d Mild redness OS OS: 1+ cells/flare E " Neos, decadr ^ Good control 
prednis 
7 Thalidomide, None ' Mild redness abd OU: 1+ cells/flare OU:20/20 10 Prednis, Good control 
DDS, blurring OS 11 mydrtac, 
rifampicin neos 
8 DDS, Nonesince Blurring OU, QU: 1+ cells/flare 20/50 4 Neos, decadr Good coütrol 
rifampicin, 1983 redness, 20/70 8 
prednis photophobia 


ad EN ) rex elt Colo nea aiola rac ride 1% (Cyclogy!) 
e)o ution o=cylopentolate oride ogy 
ES ia Decardr Phosphate 0-196 (Decadron) phthalic solution. 


dexamethasone 


precipitates and posterior synechiae at the 10 
o'clock position. The intraocular pressure was 14 
mmHg. We prescribed dexamethasone 0-196 
every hour, and phenylephrine 1096 three times 
daily. The patient improved, and the medi- 
cations were tapered to once daily. 

During the following three years the patient 
had six more episodes of low grade iritis in the 
left eye. In each instance there were no ocular 
symptoms. The inflammation responded 
promptly and adequately to increase in the 
corticosteroid and phenylephrine, but recurred 
in spite of maintenance therapy. During the 
three-year period the intraocular pressures 
varied between 10 to 15 mmHg. Additional 
posterior synechiae formed, and about 15° of the 
pupilare now bound down. Hehasalso developed 
a posterior subcapsular cataract which has 
reduced his vision to 20/70. 

The other four cases are summarised in 
Table 1. 


Discussion : 
Ocular complications occur more frequently in 
leprosy than in any other systemic infection. 
They cause blindness in about 596 of patients.' 
Blindness occurs in chronic iridocyclitis from 
development of a band keratopathy, pinpoint 
pupil, a non-reactive pupil, pigment deposits on 
the anterior lens capsule, posterior synechiae, 
secondary complicated cataract, cyclitic mem- 
branes, and secondary glaucoma or hypotony." 

In our five cases we encountered only posterior 
synechiae and complicated cataracts, which is in 
marked contrast to other reports of cases in 
which severe ocular changes were observed. 

Two factors probably explain the difference in 
our results. (1) In our patients the diagnosis of 
Hansen's disease was made early and treatment 
was started early (none had evidence of systemic 
activity when we saw them). (2) The iridocyclitis 
was detected early and treatment started prior to 
development of sequelae (all patients with 
lepromatous leprosy in the Hansen's Disease 
Program, San Francisco, are screened by the 
clinic nurse with the aid of a slit-lamp, and any 
questionable cases are referred to the ophthal- 
mologist, which allows for early diagnosis and 
treatment of patients with a chronic low grade 
iridocyclitis). 

There are differing views on the genesis of 
chronic anterior uveitis in leprosy. Several 
investigators believe it is infective in origin, 
when bacilli present in the iris and ciliary 
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body! ? Others believe that there is a neuro- 
paralytic cause. In theory leprosy bacilli lodge in 
the non-myelinated autonomic nerves of the iris 
as part of the generalised bacteraemia that occurs 
in the early stages of lepromatous leprosy. This 
causes a slow degeneration of the nerves leading 
to secondary muscle atrophy with release of 
toxins that brings about a chronic low grade 
inflammation. Evidence to support this view has 
been presented in the literature. ffytche? and 
Garg et al" have demonstrated the absence of 
acid fast bacilli in the aqueous and iris in all 
specimens taken from cases of lepromatous 
leprosy with chronic low grade uveitis. The low 
grade non-specific inflammatory changes 
observed in their studies, as opposed to an active 
granulomatous process, suggest that this process 
is not a result of direct bacterial invasion. 

Indirect evidence from previous work also 
supports the involvement of autonomic nerves of 
the iris. Pharmacologically Swift and Bauschard"* 
described the early autonomic denervation 
hypersensitivity present in lepromatous patients 
whose pupils abnormally dilated with L- 
epinephrine. A poor response to anticholinergic 
drugs such as atropine observed clinically can 
also be attributed to a derangement in adrenergic 
nerve fibres. Hussein et al” alluded to an auto- 
nomic (adrenergic) neuropathy of the anterior 
segment of the eye of patients with lepromatous 
leprosy by demonstrating significant postural 
changes in intraocular pressure (greater than 
30%). 

If the chronicity and low grade nature of the 
anterior uveitis arises from muscular atrophy 
secondary to destruction of iris sympathetic 
nerves, then the relative dependence of these 
cases on topical steroids and mydriatics com- 
monly employed in their treatment is readily 
explained. All of our patients required a main- 
tenance regimen to keep their iritis under control, 
and we observed that discontinuing topical 
medications resulted in an increase in the anterior 
chamber reaction. These patients require sus- 
tained therapy and monitoring for as long as this 
degenerative process persists. 


RECOMMENDATIONS 

The chronicity, insidious nature of this entity, 
and the importance of early detection and treat- 
ment of its activity and complications cannot be 
overemphasised. Similarly, early detection and 
eradication of lepromatous leprosy with the help 
of modern multidrug therapy may reduce the 
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incidence of iridocyclitis’ and its panes 


. damaging effect on the eye. 


Co-ordination and co-operation of the medical 
and paramedical personnel involved with the 
delivery of health care to leprosy patients must 
be established. Ideally, early screening for ocular 
complications, to detect asymptomatic disease, 
should be done with a slit-lamp by one who is 
knowledgeable in its use and of the eye findings 
present in leprosy. Regular, frequent (every one 
: to Six months) eye visits are advisable depending 
on the severity of the uveitis and its response to 
therapy. Visual acuity testing, intraocular 
pressure readings, and slit-lamp examination 
should be done during each follow-up. In 
addition, supervision of continuing steroid and 
mydriatic therapy at home is necessary to ensure 
proper, sustained management, 
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Presence of a soluble form of acetylcholinesterase in 


human ocular fluids 


Margaret E Appleyard, Brendan McDonald, Larry Benjamin 


Abstract 


Samples of ocular fluid obtained from normal 
. persons at necropsy and during eye surgery 


have been assayed for the presence of acetyl- 
cholinesterase. Measurable levels could be 
detected in all samples examined, but levels of 
acetylcholinesterase in vitreous humour were 
consistently higher than those in aqueous 
humour, indicating a possible retinal origin. 
Polyacrylamide gel electrophoresis revealed 
that the enzyme of ocular fluid had the same 
mobility as that of acetylcholinesterase from 
cerebrospinal fluid. It is probable that acetyl- 
cholinesterase is secreted from neuronal 
structures in the retina into the ocular fluid in 
an analogous manner to the secretion of acetyl- 
cholinesterase from brain neurones into 
cerebrospinal fluid. 


Several studies have demonstrated the secretion 
of acetylcholinesterase (AChE) from neurones 
within the mammalian central nervous system,” 
* which may account for its presence in human 
cerebrospinal fluid (CSF) and in amniotic fluid 


^ jn cases of neural tube defect.‘ Indeed, animal 


studies have demonstrated increased levels of 
AChE in CSF following electrical and drug 
stimulation of the brain.”” The release of AChE 
has also been demonstrated in the peripheral 
nervous system, for example from the phrenic 
nerve-diaphragm preparation,’ sympathetic 
ganglia," and nerve plexuses of the ileum.” The 
last may explain its presence in human amniotic 
fluid in cases of fetal exomphalos.” 

Appreciable levels of AChE are present in 
ocular tissues such as the amacrine cells of the 
retina’ and the nerve plexuses of the iris.” 
Hence any secretion of AChE from such 
tissues would be expected to result in detectable 
levels of enzymatic activity in the fluids of the 
eye by analogy with the situation in CSF. 
Although there are some reports from the 1940s 


. of cholinesterase activity in ocular fluids of 


various mamalian species, no attempt was made 
to distinguish between AChE and butyryl- 
cholinesterase (BuChE) activities. Furthermore 
no attempts have been made to confirn 
these reports by spectrophotometric assay 
methods. 

In an attempt to demonstrate the possible 
secretion of AChE from neuronal structures 
within the human eye we have therefore examined 
human ocular fluids for the presence of AChE 
and BuChE activities. We have also compared, 
by polyacrylamide gel electrophoresis, the 
enzyme forms present with that present in 
human CSF, which is thought to derive, by 
secretion, from neuronal structures of the central 
nervous system. 


Materials and methods 
COLLECTION OF OCULAR FLUIDS 


At necropsy 
Ocular fluids were collected at necropsy from 


persons dying of non-neurological conditions 
and in whom a past history of eye disease was 
absent. The eyelids were retracted by hand, and 
aqueous humour was collected from the anterior 
chamber by direct puncture through the cornea 
with a 25 G needle attached to a sterile 1 mi 
syringe followed by gentle aspiration of the 
contents. Similarly the vitreous humour was 
collected from the vitreous cavity by direct 
puncture through the sclera, posterior to the 
ciliary body (through pars plana), with a 27 G 
needle attached to a sterile 2 ml syringe. Any 
samples in which there was discolouration of the 
fluid suggesting possible contamination by either 
iris or retina were discarded. The normal cos- 
metic appearance of the eye was reconstituted by 
injecting a similar volume of saline back into the 
eye chambers. 

The ocular fluids were transferred from the 
syringe to 1-5 ml microfuge tubes and centrifuged 
for 10 minutes at 12 000 g to sediment particulate 
matter. The supernatant was then gently 
aspirated off intó another microfuge tube, 
labelled, snap frozen in liquid nitrogen, and 
stored at —70°C. 

Initially, in order to provide adequate volumes 
for repeated assays, the vitreous and aqueous 
humours from one patient were pooled (to give a 
ratio vitreous:aqueous of 10:1). In later experi- 
ments the two types of humour were handled 
separately. 


During eye surgery 

Aqueous humours were collected during eye 
surgery (for cataract removal) from patients with 
no history of other eye diseases or neurological 
disease. The skin of the eyelids was prepared for 
surgery with iodine solution, then dried. The lids 
were then held open with a speculum and an 
initial corneal groove made with a diamond 
knife. A 27 G sterile needle was passed into the 
anterior chamber via the corneal groove and 
approximately 0-1-0-15 ml of aqueous humour 
removed intoa 1 ml syringe. This was transferred 
straight into a sterile microfuge tube and frozen 
at —20°C within 1 hour. 

In six of the patients the surgical procedures 
were carried out under local anaesthesia 
(xylocaine), and samples were taken within 10 
minutes of retrobulbar injection. The remainder 
received a general anaesthetic, samples being 
taken 10-15 minutes after induction of anaes- 
thesia. All patients received premedication 
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consisting: of phenylephrine and cyclopentolate 
eyedrops. 


COLLECTION OF CEREBROSPINAL FLUID AT 
NECROPSY 

After opening of the cranial cavity CSF was 
aspirated from the level of the basal cistern with 
the exposed brain still in situ. The CSF samples 
were then centrifuged at 3000 g for 30 minutes.at 


4°C, and the supernatent was divided into 


aliquots, snap frozen, and stored at —70°C for up 
to one year. 


BIOCHEMICAL ANALYSIS 
Cholinesterase activities were measured by a 
microversion of the method of Ellman -et al,” 
with microtitre plates. Acetylthiocholine was 
. used as substrate at a concentration of 1:0 mM, 
. Which is optimal for AChE, but suboptimal for 
BuChE. The assay was performed at 25°C in 
.0-05 M Na/K phosphate buffer, pH 7-0 con- 
taining 3 mM 5:5'-dithio-bis-(2 nitrobenzoate), 
in a total volume of 100 ul. The rate of hydrolysis 
of acetylthiocholine was monitored by measure- 
ment of absorbances at 410 nm with a Titertek 


'"" multiscan microplate reader. A calibration curve . 


was constructed with purified electric eel AChE 


(Sigma) that had previously been assayed by a - 


stopped assay version of the conventional Ellman 
assay" such that 1 mU cholinesterase activity 
corresponded to 1 nmol acetylthiocholine 
hydrolysed per.minute at 30°C, pH 7-0. The 
assay was linear up to an absorbance reading of 
2-0. AChE and BuChE activities were 'dis- 
tinguished by means of the specific AChE 
. inhibitor BW 284c51 (1:5 uM). AIl assays were 
performed in triplicate, with good agreement 
. between them. 

Estimation of the — M content of the ocular 
fluids was performed by a micro version of the 
Biorad dye-binding assay.” 


Samples of ocular fluids and CSF were analysed - . 


by polyacrylamide gel electrophoresis.. The gels 

. were incubated with acetylthiocholine to reveal 
. brands of cholinesterase activity,” with BW 
284c51 to Cisunguian between AChE and 
BuChE. 


STATISTICS 

All values are reported as mean with SEM. 

. Differences between activities of aqueous, 
_ Vitreous, and mixed ocular fluids were tested for 

statistical significance by Wilcoxon’s signed rank 

test, or the Mann-Whitney U test, as appropriate. 


. Correlations between the activities of AChE and 


the age of the patient at death, or the post- 
mortem delay, were analysed by the Spearman 
rank correlation test. In all cases a value of 
p<0-05 was taken to aaa statistical 


significance. 


Results 


Cholinesterase activity was detectable in all . 


samples of ocular fluid examined, with acetyl- 
thiocholine as substrate. Most of this activity was 
inhibited by the specific AChE inbibitor BW 
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Tablel Cholinesterase activities prin in Jof 
different types of human ocular fluid ob post 
mortem or at eye surgery 
TotalChE AChE 

Ocular fluid activity activity % AChE 
PM pooled fi 

(n= 18) 31:4(3-8)  23-9(3-3) 75:4 (2-9) 
PM vitreous humour 

n») ‘ 20:6 (2-0)  147(L5)NS = 70°7 (1-9) 

PM aqueous 

eer 22°6(1-2) 1141-2) NS 51:3(5-2) 
Surgical aqueous 

humour (n=8) 3-9 (0-3) 2*6 (0-5)* 79-4 (7-2) 





PM= post mortem. A activities are given in 


U per ml CSF. *S RA tly diff Feed sm, mixed 
mU per erent in 
-ocular fluids SF. "Sipnitcnty 


at Mann-Whi U test 
720-001). necropsy ( tney > 


284c51, indicating that the majority of choline- 
sterase activity was attributable to AChE, while 
levels of non-specific cholinesterase activity were 
comparatively low. The AChE activities of total 
ocular fluid obtained at necropsy were much 
higher than those detected in aqueous humour 
obtained during surgery from living patients 
(Table 1). When aqueous and vitreous humours 
were obtained separately at necropsy, the AChE 
activity of the vitreous humour was significantly 
higher (p«0-05 by Wilcoxon signed rank test) 


70 IA) 


AChE activity of ocular fluid (UA) 





AChE activity of ocular fluid (UA) 





Age patient at death (years) 
_ Figure I Graphs to show the relationship between AChE 
acy of ocular fuid obtained at nacopy amd (A) th delay 


tween death and necropsy, (B) the age of the patient at 
eed in espe ee is the line of best fit as 


significant 
and post-mortem delay, bat ACHE activity was 
correlated with age 
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Figure 2. Polyacrylamide gel of ocular fluid and 
cerebrospinal fluid stained to reveal cholinesterase activity. 
The samples were applied at the top and the direction of 
migration was towards the anode. Track A contained ocular 
fluid obtained at necropsy; track B contained cisternal 
cerebrospinal fluid obtained at necropsy from the same patient; 
track C contained a mixture of ocular fluid and cerebrospinal 
fluid. A similar gel stained in the presence of BW 284c51 had 
no detectable staining. 


than that of aqueous humour from the same eye 
(Table 1). 

There was no significant correlation between 
AChE activity of the total ocular fluid obtained at 
necropsy and the delay between death and 
necropsy, the Spearman rank correlation 
coefficient being 0-181 (n— 17) (Fig 1A). How- 
ever, there was a significant correlation (p<0-01) 
between AChE activity of total ocular fluid and 
the age of the patient at death, with a Spearman 
rank correlation coefficient of 0-542 (n—16) (Fig 
1B). 

Polyacrylamide gel electrophoresis of total 
ocular fluid revealed one band of AChE activity 
with a similar mobility to that of AChE in CSF 
obtained from the cisterna magna of the same 
patient. Indeed, only one band of AChE activity 
could be detected in a mixture of ocular fluid and 
CSF (Fig 2). 

Comparison of the cholinesterase activities of 
total ocular fluid and cisternal CSF obtained at 
hecropsy indicates that ocular fluid contains 
slightly higher levels of AChE activity, but 
considerably lower levels of BuChE activity, 
than cisternal CSF (Table 2). The specific activity 
of AChE in ocular fluid was markedly higher 
than that of cisternal CSF owing to the much 
lower levels of protein present (Table 2). 


Discussion 
These results show that AChE is present in 
human ocular fluids in appreciable levels while 
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Table2 Comparison of cholinesterase activities (SEM in 
parentheses) of ocular fluid and cisternal CSF obtained post 
mortem from the same patients 








Enzyme Total ocular fluid —-— Cisternal CSF 
AChE 259 (3:31 21/0/42) 
BuChE 13-8 (2-2) 36:4(13:9j 
Protein 0-84 (0-16) 3-7 (0-8) 
Specific activity AChE 37-5 (5-9) 3-7 (0-9) 
——————— áHoOorm——————— 


Cholinesterase activities are given in mU and protein contents are 
given in mg per ml ( « g/l) CSF. Specific activities AChE are given 
as mU AChE activity per mg protein. 


levels of BuChE are very low. The levels of 
AChE detectable in total ocular fluids obtained at 
necropsy are comparable to those found in CSF 
also obtained at necropsy from the same patient, 
though they are slightly higher. 

The levels of AChE detectable in total ocular 
fluids obtained at necropsy are markedly higher 
than those present in aqueous humour obtained 
from living patients during eye surgery. This 
could be explained if the majority of AChE 
activity observed in total ocular fluid at necropsy 
derived from the vitreous humour rather than 
the aqueous humour. The lower levels of AChE 
activity observed in the aqueous humour 
compared with the levels in vitreous humour in 
the few patients from whom the two fluids were 
collected separately would appear to support this 
explanation. The results of previous studies in 
the 1940s also suggest that most of the choline- 
sterase activity in ocular fluids is confined to the 
vitreous humours.'* This is not surprising, since 
it is the vitreous humour and not the aqueous 
humour which is in contact with the retina, 
where the majority of AChE-containing cells of 
the eye are situated. It is likely that some 
equilibration of the two pools of fluid would have 
occurred during the time between death and 
necropsy thus accounting for the higher levels of 
AChE found in aqueous humour obtained at 
necropsy compared with the levels found in 
living patients. 

An alternative explanation for higher levels of 
AChE observed at necropsy is that they are a 
post-mortem artefact due to the non-specific 
release of AChE from the tissues of the eye 
during the period between death and collection 
at necropsy. However, if this were the case, the 
level of AChE activity present in the fluid 
samples should correlate with the time delay 
between death and necropsy. As these two 
parameters were not correlated this explanation 
is unlikely. 

The drug regimens of the patients could also 
contribute to these differences in AChE activity, 
since various drugs have been shown to affect the 
secretion of AChE from the central nervous 
system into CSF.* Certainly all the surgical 
patients received the muscarinic antagonist 
cyclopentolate topically during premedication, 
and such drugs have been shown to decrease the 
secretion of AChE into CSF" and from the 
hippocampus.’ It is therefore possible that this 
drug also decreases secretion of AChE from 
cholinergic tissues of the eye such as lens, ciliary 
body, and iris, and therefore causes lower levels 
of AChE in the aqueous humour. 

The AChE activity of total ocular fluid 
obtained at necropsy was found to increase with 
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the age of the patient, such that the two were 
significantly correlated. Previous studies have 
found a similar effect of age on the AChE activity 
of CSF." 

Polyacrylamide gel electrophoresis indicates 
that the AChE present in ocular fluid has a 
similar mobility to that of human CSF; indeed 
the two activities comigrate in a mixture of the 
two fluids. The form of AChE present in ocular 
fluids is therefore likely to be the same as that in 
CSF. Since the AChE activity in CSF is believed 
to result from secretion of AChE from the 
surrounding neuronal tissues, it is also likely that 
the AChE found in ocular fluids is a result of 
secretion from the AChE-containing tissues of 
the eye. It would certainly be worthwhile to 
investigate, by direct methods, whether basal 
and evoked secretion of AChE from retinal 
tissues does occur under normal physiological 
conditions. 

In vitro studies have previously failed to 
demonstrate any secretion of AChE from the 
iris,’ which contains appreciable amounts of 
AChE in nerve plexuses. The results of the 
present study suggest that secretion of AChE 
from the tissues of the iris is negligible, at least in 
humans, since aqueous humour which is in close 
contact with the iris contains little AChE activity 
when collected during life (though this could be 
an effect of cyclopentolate administration). 

The functional significance of any secretion of 
AChE from retinal cells is at present unclear. 
However, several studies now suggest that 
secreted AchE may have modulatory effects on 
the excitability of neurones in the central nervous 
system.” ” It is possible that AChE could have a 
similar role in the retina. 


B McDonald held a Welicome Research training fellowship in 
pathology. M E Appleyard held a Tilleard-Cole research fellowship 
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thank Walter Zawilinski and Paul Butler for technical assistance 
during necropsies. 
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Visual assessment of infants: vernier targets for the 


Catford drum. 


Bryan Hopkisson, Pamela Arnold, Barbara Billingham, Marilyn McGarrigle, Philip Entwistle 


Abstract 

Targets comprising a horizontal black line 5’ 
thick offset by 1' were printed on strips to stick 
to the drums of the Catford Visual Acuity 
Apparatus. The ‘vernier’ targets so produced 


. corresponded to the different sizes of Snellen 


letters from 6/6 to 2/60 when presented at 50 
cm. Twenty-five children between the ages of 3 
and 12 years with known amblyopia (mostly 
strabismic) were.tested in a double blind trial 
to compare the visibility of the vernier targets 
with subjective Snellen acuity. All vernier 
results, both for better and amblyopic eye, 
were within one line of Snellen acuity. ‘One 
hundred and twenty normal preverbal infants 
with normal eyes under the age of 2% years 
were tested with the vernier strips. Normal 
infants under the age of 6 months recorded a 
vision of 6/60—2/60; normal infants aged 6 to 12 
months recorded 6/24-6/36, dnd infants 
between the ages of 1 and 2% years recorded 
6/12-6/18. 


Catford and Oliver! described an instrument for 
the objective determination of visual acuity. It 
consisted of a motor driven drum which could 
display black dots of various sizes in oscillatory 
motion against a white background. Acuities 
were determined by finding the smallest dot 
which could be fixed and followed by the patient. 
The drum dot targets were criticised because 
they subtended five' of arc and were contrast 


^ targets, testing merely visibility, thereby giving a 


marked overestimate of acuity.2 The drum 
method was also criticised because it used a 
moving target which was presumed to have a 
synergistic effect by simultaneously exciting a 
new area of retina while leaving an inhibitory 
area.’ l 

The forced-choice preferential looking (FPL) 
method is also used as a means of estimating 
acuity and other visual detection performance in 
infants.** However, there is often a poor 
relationship between Snellen letter acuity and 
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Figure 1 ' Snellen and vernier targets. 





measures of resolution such as grating acuity.’ ? 
Teller acuity cards do not reliably detect 
strabismic amblyopia.” The method can be time 
consuming, variable in older infants, and difficult 
to interpret in the clinical situation. 

Shimojo et af” described a motor sound display 
to measure vernier acuity. In this display a pair of 
striped patterns was presented, one of which 
contained horizontal vernier offsets on its edges. 
The displacement of the vernier offsets gave the 
impression of intermittent motion of a target 
which was defined by these offsets. The motion 
was perceived only when the vernier offsets were 
detected. Vernier acuity, defined as the inverse 
of the smallest detectable misalignment of edges, 
gives a resolving power of the order of 4” of arc 
for the contour break and 0-5" of arc for the 
line.“ It has therefore been termed a type of 
hyperacuity,'* which may be considered an out- 
come of central visual processing. 

Atkinson et al stated that in principle they 
believe the use of an ocular following response to 
repetitive movement of a discrete target as 
proposed by Catford and Oliver is a robust 
method. It offers one of the best chances of rapid 
and reliable acuity assessment in children aged 
between 6 months and 23⁄2 years if a better target 
could be found. Since vernier acuity is known to 
be less than grating acuity in neonates” and in 
strabismic amblyopes,*" we developed targets 
with vernier offsets for attachment to the Catford 
machine so that we might compare the visibility 
of them with subjective Snellen acuity for a 
group of amblyopic children whose acuities 
could be reliably subjectively tested. We also 
recorded the vernier vision. of 120 normal pre- 
verbal infants with the same vernier targets. 


Apparatus 

A black horizontal line on a white background 
moving horizontally is not perceived to move if 
the ends of the line are concealed. If the line has 
a vernier offset and the offset i$ perceived, the 
eye may fix and follow i it. If targets of decreasing 
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Figure 2 





Figure 3 


‘Vernier’ strips. 





size are presented, they may be fixed and followed 
until they are too small to be seen. The smallest 
target fixed and followed is a measure of some 
form of vision. 

We therefore printed on card strips a line with 
a vernier offset corresponding to the different 
sizes of the Snellen letters from 6/6 to 2/60 for 
presentation at 50 cm. To correspond with 
Snellen letters the horizontal black line was 5' 
thick offset by 1' (Fig 1). The ends of the target 
lines are concealed by the vertical sides of the 
viewing aperture in the Catford apparatus screen 
if only three targets are printed on each strip, the 
full range of 6/60 to 2/60 requiring therefore 
three strips: 

Strip 1 6/6 6/9 6/12. 

Strip 2 6/18 6/24 6/36. 

Strip 3 6/60 4/60 2/60 ( Fig 2). 

The strips were stuck to Catford drums. Plain 
white card strips were stuck to the apparatus 
screen to narrow vertically the viewing aperture, 
so that only the line and offset were visible to the 
subject, and the moving edges of the drum were 
concealed even if the screen was inadvertently 
tilted in a vertical direction (Fig 3). 


Catford apparatus with ‘vernier’ strips attached. 


Q 


“í 


Subjects, method, and results 

Twenty-five children between the ages of 3 and 
12 years with known amblyopia were selected 
from routine orthoptic clinics by one orthoptist. 
Another orthoptist, holding the apparatus 50 cm 
from the subject’s eye (the motor operating at 
speed setting 2) recorded as the vernier acuity the 
smallest target fixed and followed, starting with 
the larger targets and presenting smaller and 
smaller targets until no following movements 
were observed. Only the smooth pursuit move- 
ment of following the offset was recorded; the 
rapid saccadic movements observed when the 
offset is temporarily lost to perception and the 
subject searches for it again were ignored. In the 
same room under the same lighting conditions, a 
third orthoptist recorded the Snellen acuity at 
6 m. Neither of the recording orthoptists had 
knowledge of previous acuities nor of the other 
orthoptist’s results. 

All vernier results were within one line of 
Snellen acuity; not one amblyope was missed, 
and no hyperacuity values were recorded. Most 
of the children tested had strabismic amblyopia, 
but one had anisometropia, one a microtropia, 
one unilateral aphakia and one congenital 
nystagmus in addition to strabismic amblyopia 
(Table 1). Further statistical analysis of these 
results is difficult. One cannot statistically 
analyse all 50 eyes because of the lack of 
independence of the data from amblyopic and 
fellow eye." 

We recorded vernier visions on 120 preverbal 
infants under the age of 2! years who attended 
our routine orthoptic clinics. These infants, after 
the test, were all found to be normal optically, 
orthoptically, and ophthalmologically. 

It can be seen that babies in the early months 
of life have a vernier vision between 2/60 and 6/ 
60. This vision rapidly improves to 6/36—6/24 by 
6 months of age and then levels out around 6/18- 
6/12 after 1 year (Fig 4). 


Discussion 
The assessment of visual acuity in all children 
under the age of 2'/2 years in the clinical situation 
has always been a problem. In the young, from 
whom subjective answers are unobtainable. 
objective measures must be used. Visibility has 
been measured by Catford dots and Stycar balls; 
resolution has been measured by preferential 
looking gratings and checkerboard visual evoked 
responses, while vernier acuity has been 
measured in motor display systems in labora- 
tories. None of these methods has proved ideal 
and comprehensive in the clinical situation. It is 
extremely difficult, perhaps impossible, to assess 
recognition clinically in preverbal infants. A 
small child has a very short span of attention and 
rapidly becomes bored. When assessing a young 
child by behavioural methods it is dangerous to 
assume that a lack of behavioural response to a 
target means that the target is not perceived or 
resolved. Any indirect behavioural method of 
assessment poses the same problem of inter- 
preting a negative result. 

One of the main causes of reduced vision in 
infants and children is amblyopia. It is not vet 
clear precisely what is the visual difficulty in 
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Table 1 Comparison of acuities. Vernier strip and Snellen in 25 amblyopic children 








Subject Age (years) Diagnosis Better eye Amblyopic eye 
Snellen Vernier Snellen Vernier 

1 1i LDS 6/6 6/18 6/18 

2 6 RCS G6 6/6 6/36 6/60 

3 5 RCS 6/6 6/24 6/24 

4 4 LCS 6/9 6/12 6/36 

5 4 LCS 6/6 6/36 6/24 

6 6 LCS 6/9 4/60 2/60 

7 12 RCS 6/6 6/6 6/18 6/18 

$8 5 RCS Congenital 6/18 6/18 2/66 

nystagmus 

9 6 Left aphakia c CL 6/6 6/6 6/36 6/36 
10 5 LCS 6/6 6/6 «1/60 «2160 
ll 6 RCS 6/9 6/12 6/18 6/24 
12 7 LCS 6/6 6/18 6/24 
13 6 LCS 6/6 6/9 6/18 6/12 
14 6 RCS 6/6 66 ` 6/18 6/24 
15 5 Left microtropia 6/9 6/9 6/18 6/18 
16 4 Left anisometropia 6/9 6/9 6/36 
17 6 LCS 6/9 6/9 6/18 6/18 
18 4 LCS L/R 6/6 69 60 «2/60 
19 6 LCS 6/6 6/9 6/12 6/12 
20 6 LCS 6/6 6/9 6/36 6/24 
21 5 LCS 6/6 6/9 6/18 6/24 
22 3 RCS 6/12 6/18 6/60 6/36 
23 5 RCS 6/6 6/9 6/24 6/18 
24 8 LCS 6/6 6/9 6/24 6/18 
25 3 RCS 6/9 6/9 918 6/18 


LDS«left divergent squint. LCS=left convergent squint. RCS right convergent squint. 
CCL with contact lens. L/R=left over right. 


amblyopia, but there is considerable evidence 
that it is not simply blurring of the image.’ " 
Strabismic amblyopes and neonates both behave 
similarly when faced with vernier targets.” >” 
Grating acuity may depend on the smallest size 
of receptor field that shows functionally effective 
contrast sensitivity.’ Vernier acuity requires 
detection of offsets and may depend more on the 
density of receptor fields than on the size of 
them.” It deteriorates two to three times faster 
than grating acuity in the normal retinal peri- 


VERNIER 
VISION 


5/80 


Hophisson, Arnold, Billingham, McGarrigle, Entwistle 


phery as a function of retinal eccentricity,” ? and 
it is also degraded more than grating acuity in 
strabismic amblyopia." The primary deficits 
in strabismic amblyopia cannot be mimicked by 
blur and cannot be explained solely by filtering 
properties. Rather they are both quantitatively 
and qualitatively similar to normal peripheral 
vision. The primary deficits in anisometropic 
amblyopia can be accounted for by the spatial 
filtering and contrast response properties of the 
visual system, while the deficits in strabismic 
amblyopia are mainly a consequence of spatial 
undersampling as in neonatal vision." Since 
vernier and grating acuities reflect different 
aspects of visual sampling and early processing, 
the comparison between them within individual 
infants may serve as a significant critical test 
during the first year of life.” Because of the 
undersampling concept perhaps our vernier type 
targets may be more clinically useful in early 
infancy and strabismic amblyopia than preferen- 
tial looking gratings. 

Our targets cannot possibly be measuring true 


- vernier hyperacuity, as no gross hyperacuity 


values are obtained in comparison with Snellen 
acuity in amblyopic children. There appears to 
be no overestimate of vision produced by our 
moving targets. Indeed it has been shown that 
there is no significant difference between visual 
acuities with static and phase alternated targets.” 

The drum method of vision testing has been 
recognised as offering one of the best chances of 
rapid and reliable assessment of vision in small 
children if a better target could be devised. We 
know that the Catford apparatus is robust and 
has stood the test of time in mechanical reliability. 
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Figure4 120 normal infants: development of ‘vernier vision. 


e BINOCULAR 
o MONOCULAR 


— = — we -— — y a 


Visual assessment of infants: vernier targets for the Catford drum — 


: We know that most orthoptists are familiar with 
' theapparatus and find it simple, quick, and easy 

to use in the clinical situation. We believe that we 

have developed a target for the Catford drum 

which gives a clinically good and useful visual 

value in young children and indeed in older 

children who cannot be formally tested by other 

quick, easy methods in the clinical situation. The 

Strips are cheap and replaceable when soiled; 

they are easily attached to the drums by double 


sided sticky tape or glue. 


We have found a knowledge of our vernier 
vision in normal babies, in babies with squint, in 
anisometropia and some pathological conditions 
is clinically useful. We can certainly record the 
improvement in vision in the amblyopic eye of 
preverbal children after occlusive therapy, and 
we are confidently able to discharge from follow- 
up children.with pseudosquint who have been 
found to have equally good vision in each eye 
much earlier than previously. 

We are sure that there will be exceptions and 
difficult cases to assess with our targets, especially 
some cases with ocular motility problems, but we 
have. certainly been able to record accurate 
visions of some children with congenital 


nystagmus. 


We do not pretend to understand fully the 
physiological reasons for our targets giving a 
clinically reasonable correlation with Snellen 
targets, but we believe this method of visual 

, assessment. warrants further investigation to 
establish the true-extent of its potential. 


project 


` Ve thank Mr G V Catford for his help and encouragement in this 
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Does the pilocarpine phenylephrine provocative test 
help in the management of acute and subacute angle 


closure glaucoma? 
P K Wishart 


Abstract l 

The pilocarpine phenylephrine provocativ 
test (PPPT) has been described as a highly 
sensitive method to identify eyes suffering 
from or at risk of angle closure glaucoma 


(ACG).' This paper reports on average 10 years 


follow-up of the outcome of cases of primary 
acute ACG and subacute ACG in which the 
management was determined by the result of 
the PPPT -a positive result indicating the need 
for a peripheral iridectomy, a negative result 
conservative treatment. In spite of a negative 
PPPT the fellow eyes of cases of acute ACG 
treated conservatively had a high rate (4096) of 
development of ACG. Similarly, in eyes with a 
history of subacute ACG with a negative PPPT, 
ACG developed at some stage during the 
follow-up in 60%. Peripheral iridectomy alone 
resulted in normal intraocular pressure in 6396 
of eyes that had suffered an attack of acute 
ACG. In hypertensive eyes that presented with 
subacute ACG, however, only one eye became 
normotensive following peripheral iridectomy 
alone. In the subacute ACG group a positive 
PPPT was closely related to the presence of 
glaucomatous optic disc damage. 

These results indicate that the PPPT lacks 
sensitivity in detecting eyes at risk of angle 
closure glaucoma, and a positive result is likely 
in eyes with damaged outflow that will not 
respond to peripheral iridectomy. 


Angle closure glaucoma (ACG) is believed to 
occur when a relative degree of pupil block leads 
to iridocorneal contact and subsequent closure 
of the trabecular meshwork by the peripheral 
iris. Primary ACG occurs in eyes with shallow 
anterior chambers (AC) and narrow angles.’ 
Many more people have narrow angles and 
shallow ACs than develop ACG, and the risk of 
the individual is difficult to assess? The 
symptoms and signs ofa case of acute ACG — pain 
and blurred vision, corneal oedema, very high 
intraocular pressure (IOP), and a mid-dilated 
fixed, oval pupil — are well recognised, and 
treatment is directed at the relief of pupil block.* 
Patients with shallow ACs presenting with a 
history suggestive of an attack of subacute ACG 
may present more of a diagnostic challenge. The 
differential diagnosis includes all causes of ocular 


or periorbital pain, but in an eye with raised 


pressure and a narrow angle the clinician is likely 
to think first of subacute ACG. The desire for an 
objective test that will indicate the presence of 
angle closure or identify those eyes especially at 
risk has led to the development of provocative 
tests. This paper examines the use of the 


pilocarpine phenylephine ` provocative: test 
(PPPT) to identify those eyes at risk of ACG and 
those eyes in which raised IOP was due to an 
angle closing mechanism. 


Patients and methods 

Between 1974 and 1986 patients presenting with 
acute or subacute ACG were entered into a 
longitudinal study. In cases of acute ACG with a 
fixed, semidilated pupil, corneal oedema, ocular 
pain, and IOP greater than 45 mmHg surgical 
peripheral iridectomy was performed once the 
IOP had been lowered by medical therapy. All 
eyes with signs and/or a history of symptoms 
suggestive of subacute ACG and the fellow eye of 
cases of acute ACG were treated by performing a 
PPPT soon after presentation. If negative, the 
test would be repeated at approximately three 
months after presentation and thereafter at yearly 
intervals. If at a later date the test became 
positive — and a rise of 8 mmHg in the presence of 
a closed angle was taken as a positive result — a 
peripheral iridectomy would be performed. 
Miotics were not prescribed prophylactically for 
those eyes with a negative PPPT, but a raised 
IOP was treated with timolol and/or pilocarpine. 
Since 1987 all patients in this study was examined 
by Zeiss four-mirror indentation gonioscopy to 
identify peripheral anterior synechiae of the 
AC angle. Axial anterior chamber depth was 
measured with the Haag-Streit pachymeter, and 
a full slit-lamp examination of the anterior 
and posterior segments of both eyes was per- 
formed. 


Results 

One hundred and fifty-eight patients with acute 
or presumed subacute ACG were entered into 
the study, but 18 were either dead or lost to 
follow-up by December 1986. In seven cases the 
ACG was secondary to an event such as central 
retinal vein occlusion or intumescent lens, and 
these patients have been excluded from this 
report. Two patients with a diagnosis of subacute 
ACG are excluded, as one patient’s symptoms 
were later shown to be due to migraine, and in 
the other presentation was following a rise in 
pressure due to the instillation of mydriatics for a 
routine fundus examination. 

One hundred and four patients presented with 
acute ACG. Thirty two patients (64 eyes) with at 
least two of the following symptoms or signs of 
subacute ACG - pain, blurring, spectral haloes, 
and raised IOP — were entered into the study and 
followed up. The demographic details of these 
patients are given in Fig 1 and 2 and the 
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Figure 1 Patients with acute ACG: age in years. 


distribution of axial anterior chamber depths in 
Fig 3 and 4. 

In common with other studies acute ACG was 
seen more commonly in women than men (74 
females to 30 males). An onset in the winter 
months (October to March) was more common 
in cases of acute ACG, with 75 in winter and 29 in 
summer. In the patients with subacute ACG the 
proportion of females to males was (20: 12), with 
14 winter onsets to 18 summer onsets. The 
average age was 61:7 (SD 8-7) years in acute ACG 
patients and 57-45 years (SD 8:94) in subacute 
ACG patients. In acute ACG eyes the mean 
anterior chamber depth was 1:72 mm, (SD 
0-297), in fellow eyes 1-765 mm (SD 0-293), and 
in subacute ACG 1:91 mm (SD 0:23 mm). 

The mean follow-up of the patients in the 
acute ACG group was 9-95 years (SD 5:66), and 
in the subacute ACG group 10-7 years (SD 4-02). 

By the end of the follow-up period, of the 104 
eyes that had suffered acute ACG one eye had 
been enucleated because it was blind and painful. 
Twenty-six eyes had raised IOP requiring long- 
term hypotensive medication, and in a further 12 
eyes the pressure was normal after successful 
filtering surgery. Peripheral iridectomy alone 
resulted in a normal IOP in 65 (6396) of the eyes 
that had suffered an attack of acute ACG. 

In the acute ACG patients, of the 104 fellow 
eyes 37 showed a positive PPPT. In 20 eyes this 
test was positive within 10 days of presentation, 
and in a further 13 eyes the test was positive 
within the first year following presentation. 
In the remaining four fellow eyes the PPPT 
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Figure 3 Distribution of axial ACD in cases of acute ACG. 


became positive between one and 10 years after 
presentation. Of these 37 fellow eyes with a 
positive PPPT 34 underwent a prophylactic 
surgical peripheral iridectomy, one was treated 
by lens extraction, and two had prophylactic 
argon laser iridotomies performed. The 35 eyes 
that were treated surgically had a satisfactory 
outcome in that no eye subsequently developed 
angle closure glaucoma or required further 
surgery. Both eyes that underwent argon laser 
iridotomy developed raised IOP, and the laser 
iridotomies were judged to be non-patent. 
Because of the raised IOP and the laser-induced 
intraocular inflammation both these eyes under- 
went surgical trabeculectomy. Prior to their 
prophylactic surgical peripheral iridectomy nine 
of these fellow eyes had a mild increase of the 
IOP (five eyes being in the group that had a 
positive PPPT within 10 days of presentation, 
and four in the group whose PPPT became 
positive later). The IOP remained raised in all 
these nine eyes postoperatively and was treated 
with topical medication. In only one eye was 
glaucomatous damage to the optic disc observed 
by the end of the follow-up period. The other 
eyes were judged to be suffering from ocular 
hypertension, while their optic discs remained 
normal. 

In four of the remaining 67 fellow eyes a PPPT 
induced an attack of acute angle closure glaucoma 
unresponsive to 24 hours of medical therapy 
and requiring surgery for control. Four cases 
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presented with bilateral acute ACG, and one 
developed acute ACG while waiting for PPPT of 
the fellow eye. One fellow eye with an anterior 
chamber depth of 2-7 mm was thought not to be 
at risk of ACG. 

Fifty six at risk fellow eyes in the acute ACG 
group had consistently negative PPPTs. During 
two to 15 years (average 10 years) of follow-up 
despite a negative PPPT, 14 spontaneously 
developed an attack of acute ACG, and three eyes 
developed symptoms of subacute ACG. A further 
five eyes had persistently raised IOP, and Zeiss 
four-mirror indentation gonioscopy revealed 
extensive synechial closure of the superior 
anterior chamber angle. These eyes were asymp- 
tomatic and were therefore cases of creeping 
ACG as described by Lowe.’ Thus 22 of 56 
(40%) at risk fellow eyes with a negative PPPT 
developed closed-angle glaucoma. 

In the subacute ACG patients 30 eyes had a 
positive PPPT, 27 of these within the first 
two months of presentation, and underwent 
peripheral iridectomy. Twenty of these eyes with 
positive PPPT had a raised IOP at the time of 
presentation, and 10 were normotensive. All 10 


- normotensive eyes had normal discs, but only 


seven of the hypertensive eyes had normal discs. 
The other 13 eyes in the hypertensive group had 
advanced glaucomatous optic disc damage. 

In those 20 hypertensive eyes with a positive 
PPPT, peripheral iridectomy resulted in a normal 
IOP without further treatment only in one eye. 
In a further two eyes it improved control of the 
IOP. In the other 17 eyes the JOP was not 
lowered by the operation. Five eyes required 
trabeculectomy, and 11 had progressive, severe 
visual loss due to glaucomatous optic disc damage 
by the end of the follow-up period. Nine eyes 
developed cataracts. 

Oneeyeinthe patients with suspected subacute 
ACG is excluded from the analysis because it had 
suffered previous angle recession, and therefore 
33 eyes in the subacute ACG group had negative 
PPPTs, of which 18 were hypertensive at the 
time of presentation. Thirty two of these negative 
PPPT eyes had normal optic discs, while one 
showed advanced glaucomatous damage. 

Of these 33 remaining eyes followed up with 
yearly negative PPPTs six spontantously de- 
veloped an attack of acute ACG, and nine 
developed signs and symptoms of subacute ACG. 
Five eyes with persistently raised IOP were seen 
to have extensive closure of peripheral anterior 
synechial of the superior anterior chamber angle 
and were therefore judged to have developed 
creeping ACG.5 

Four eyes in the negative PPPT group de- 
veloped cataracts, but all these occurred in eyes 
that had suffered a spontaneous attack of acute 
ACG. Thus 20 of the 33 (6096) eyes at risk with a 
negative PPPTs developed ACG. 


Discussion 

Observation of a large group of patients at risk of 
developing ACG was considered to be justified 
by means of the PPPT to identify the ones at risk 
and those eyes in which the raised IOP was due to 
an angle closing mechanism.'* Views differ on 
the reliability of provocative tests. Spaeth’ has 
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criticised all pharmacological provocative tests as 
being unphysiological, especially the PPPT, 
which induces a situation never occurring in life 
— that of maximum sympathetic and parasympa- 
thetic forces operating simultaneously in the 
eye. He recommends, if any is to be used, the 
dark-room test, which has been unfavourably 
compared to the PPPT by Mapstone, who 
reports the PPPT as being 9396 sensitive for 
detection and prediction of ACG.' 

Although many 'ophthalmologists consider 
that the risk of ACG in a fellow eye is so great that 
a prophylactic or laser iridotomy should always 
be performed,’ others have disagreed, prefer- 
ring reliance on provocative tests to determine 
which fellow eye should undergo surgical 
peripheral iridectomy.'"" For patients with 
acute ACG most surgeons nowadays perform a 
prophylactic laser iridotomy on fellow eyes owing 
to the relative ease and safety of this procedure. 
However, both argon and YAG laser iridotomy 
may fail to relieve pupil block.? Usually this 
occurs as a result of closure of the iridotomy by 
the reparative process of pigment epithelial 
proliferation.” A very small iridotomy in a thick 
iris may also be unable to permit sufficient flow 
of aqueous from the posterior to the anterior 
chamber to break the pupil block." Some 
authors have recommended that provocative 
testing should be performed following laser 
iridotomy," and a recent paper has suggested 
the use of the PPPT to ensure adequacy of the 
iridotomy." 

The PPPT has been reported as a highly 
sensitive method of detecting the presence of 
ACG and predicting whether an eye is likely to 
suffer from it.' In a paper which included cases of 
acute ACG, subacute ACG, and chronic ACG 
Mapstone reported that the risk of ACG occurring 
more than 5 years after an attack of ACG was nil.' 
Further follow-up of these cases with primary 
symptomatic ACG showed that spontaneous 
acute ACG can occur more than five years after 
the initial attack (three eyes), and 40% of fellow 
eyes developed ACG not detectable by the PPPT. 
The long-term sensitivity of the PPPT must 
therefore be only 61%, a relatively low figure 
considering that fellow eyes are known to be at 
high risk of angle closure glaucoma.” ? 

In those eyes with a history of subacute ACG a 
negative PPPT was associated with the later 
development of ACG in 60%. It is important to 
note also that only one eye with a damaged optic 
disc had a negative PPPT, while the other 14 
(93%) eyes with glaucomatous discs had positive 
PPPTs. If these eyes are analysed with respect to 
raised IOP, of 2] eyes with raised IOP and a 
positive PPPT 14 (66%) had severe disc damage, 
while of 18 hypertensive eyes with a negative 
PPPT only one eye (6%) showed disc damage. 
Thus an eye with raised IOP and a damaged optic 
disc is 10 times more likely to have a positive than 
a negative PPPT. 

Peripheral iridectomy alone did not result in a 
normal IOP in any hypertensive eye with optic 
disc damage, yet 9396 of such eyes had a positive 
PPPT. Clearly, if a PPPT in an eye with disc 
damage is positive and a peripheral iridectomy is 
performed, the IOP is unlikely to be lowered. 
There seems little point, therefore, in performing 
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the PPPT in such eyes. From the findings in this 
study a positive result does not necessarily mean 
that an angle closing mechanism has been identi- 
fied; it may simply occur because an already 
damaged outflow mechanism is unable to cope 
with pigment release, relative degree of induced 
pupil block, or the shallowing of the anterior 
chamber - all of which occur as a result of the 
PPPT.” * The PPPT therefore does not specific- 
ally identify that an angle closing mechanism is 
responsible for the raised IOP. 

In contrast, peripheral iridectomy alone 
resulted in a normal IOP in 63% of cases of acute 
ACG in this study, which is similar to the 72% 
success rate reported by Playfair and Watson’ 
and the 69% success rate reported David et al” 
for acute ACG. 

In this study prophylactic surgical peripheral 
iridectomy performed on those fellow eyes that 
had a positive PPPT was successful in preventing 
ACG. In the two fellow eyes where an attempt to 
create a prophylactic argon laser iridotomy failed, 
subsequent intraocular inflammation and raised 
IOP necessitated filtering surgery. However, at 
that time argon laser iridotomy was in its infancy, 
and the poor results represent failure of tech- 
nique. With more modern techniques" and 
newer lasers," laser iridotomy is a widely 
accepted and very successful alternative to 
surgical peripheral iridectomy. 

Finally, the PPPT itself has risks. Following a 
PPPT four fellow eyes of the acute ACG group 
and three from the subacute ACG developed an 
acute attack of ACG, which in 5096 of cases 
required surgery to break the attack. 


CONCLUSIONS 

In any eye with primary ACG, a prophylactic 
surgical iridectomy or laser iridotomy should be 
performed on the fellow eye to prevent the 
development of ACG. The PPPT is neither a 
sensitive nor a specific test and is not helpful in 
the diagnosis or management of ACG. 
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Medial canthal resection: an effective long-term cure 


for medial ectropion 
T J Sullivan, J R O Collin 


Abstract 

The results of 37 medial canthal resection 
procedures performed for the correction of 
severe paralytic or involutional medial 
ectropion are presented with an average 
follow-up of 5-4 years. Epiphora was improved 
in 33 out of the 37 cases and all but one patient 
had an anatomically improved lid-globe 
apposition, medial canthal angle, and postero- 
fixation of the medial canthus. These results 
confirmed the long-term value of the operation. 


Adequate treatment of severe medial ectropion 
with medial canthal tendon laxity is difficult. 
Problems in surgery arise because the medial 
canthal tendon has a superficial and deep head, 
the posterior attachment of which is difficult to 
recreate. Further, the medial canthal tendon 
overlies the lacrimal canaliculus, and surgery to 
the medial canthal tendon may interfere with 
lacrimal drainage. 

Various procedures! ' have been described for 
medial ectropion. However, when there is a laxity 
of the medial canthal tendon, they will not 
improve epiphora, because the medial canthal 
tendon is not shortened sufficiently or postero- 
fixated adequately. 

McCord' described a —canaliculostomy 
procedure when treating neoplastic disease of the 
medial lower lid. Crawford et al^ then described a 
procedure for the correction of paralytic 


ectropion. This procedure involves resection of 


the medial canthal structures with a horizontal 
lid shortening, reconstituting the posterior limb 
of the medial canthal tendon with a permanent 
suture, and marsupialisation of the cut inferior 
canaliculus into the conjunctival sac of the lower 
fornix. 

Since the original description for paralytic 
ectropion 37 procedures on 29 patients have been 
performed, not only for paralytic ectropion but 
also for involutional medial ectropion associated 
with medial canthal tendon laxity. 

This paper reviews our long-term results from 
37 medial canthal tendon resections. Factors to 
be considered for an acceptable result include 
relief from epiphora, elimination of exposure, 
and satisfactory cosmesis. 


Subjects and methods 

The records of 29 patients who had undergone 
medial canthal resection surgery at Moorfields 
Eye Hospital were reviewed retrospectively. 
There was a total of 37 procedures, which were 
bilateral in eight patients. In 17 patients the 
aetiology was paraly (Figs 1A, B) and in 12 
involutional (Figs 2A, B). Sixteen were male and 
13 female, with a mean age of 67:3 vears al 





Left paralytic ectropion (note brow droop). 


Figure 1A 


operation. All the patients except one complained 
of epiphora. Seven patients also had symptoms 
of exposure; all of these had paralytic ectropions. 
Most patients had poor cosmesis, and this was 
more of a problem in the paralytic group. 

In addition toa routine, full ocular examination 
the preoperative assessment included lid 
position, lid laxity, medial and lateral canthal 
tendon laxity, and patency and function of the 
lacrimal drainage apparatus. The indication for 
medial canthal tendon resection was a severe 
medial ectropion associated with marked laxity 
of the medial canthal tendon, where it was 
considered a simpler operation would fail or had 
already failed to achieve an acceptable result. 

The operation was performed under either 
general or local anaesthesia. The lower lid margin 
was grasped immediately lateral to the punctum 
and pulled laterally. The lid was cut vertically 
through its full thickness (Fig 3a), including the 
medial canthal tendon and the inferior cana- 
liculus, just lateral to the caruncle. Although the 
canaliculus was cut in this step, it was important 
to retain as much of it as possible for its later 
marsupialisation by placing a probe in the cana- 
liculus and moving the scissors laterally after the 
initial vertical incision had been made through 
the skin and conjunctiva. The conjunctival aspect 
of this incision was contined retroplically (Fig 





Figure IB Left paralytic ectropion 18 months after medial 
canthal resection. 
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Figure 2A Bilateral involutional ectropion. 


3b). Blunt ended scissors were then used to enter 
this retroplical plane. The tissues were spread 
with the blades tangential to the globe and 
directed to the posterior lacrimal crest. This 
avascular space was enlarged, and the medial 
orbital wall was exposed with two small malleable 
retractors. 

Both half circle needles of a double armed 5-0 
non-absorbable suture were placed through the 
periosteum of the posterior lacrimal crest, one at 
the level of the medial canthal tendon and one 
2 mm higher (Fig 3b, c). The lateral edge of the 
cut lid margin was then drawn towards the 
posterior lacrimal crest to assess the amount of 
horizontal lid shortening required. The lid was 
then shortened, and the two ends of the non- 
absorbable suture were placed through the upper 
and lower aspects of the cut tarsal plate. These 
were not tied at this stage. The canalicular stump 
Was cut to give small anterior and posterior flaps, 
which were used to fashion a new ostium. The 
anterior flap was sutured high up on the cut edge 
of the tarsus with two 8-0 absorbable sutures 
(Fig 3d). The lid margin was held medially as the 
permanent suture was tied to approximate the 
lower lid against the globe and recreate the 
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Figure 2B. Bilateral involutional ectropton 12 months after 
medial canthal resections. 


medial canthal angle. The lid margin and skin 
were then sutured with 6-0 silk (Fig 3d). It was 
occasionally necessary to resect the lower half of 
the caruncle if it prolapsed forward excessively. 
The eye was padded for 48 hours to minimise 
postoperative swelling. Skin sutures were 
removed five days postoperatively, and the lid 
margin suture was left for 10 days. 

When the operation was originally described, 
the inferior canalicular remnant and the superior 
canaliculus were intubated with silicone tubing 
and the tube was left in situ for three to six 
months. We found that this was not necessary to 
achieve a patent lacrimal drainage system and no 
longer routinely intubate. 

After the operation the patients were assessed 
subjectively and objectively for epiphora and 
exposure. Cosmesis was assessed subjectively, 
and by comparing pre- and postoperative 
appearances and anatomical lid-globe apposition. 
Initially all the patients underwent a post- 
operative Jones I test, syringing, and dacryo- 
cystogram to assess lacrimal drainage. As it 
became obvious that the procedure established a 
patent lacrimal drainage apparatus, formal 
syringing and the dacryocystogram have been 





Figure 3. Diagrams of medial canthal resection surgery (taken with permission from 7 RO Collin: A manual of svstematic 
eyelid surgery. 2nd ed. London: Churchill Livingstone, 1989). 


a Anterior view of full thickness lid to be resected. b Anterior view after vertical incistons through lid showing conjunctiva 
opened behind the plica and posterior fixation suture through periosteum of posterior lacrimal crest. c. Superior view of cross 
section diagram showing posterior fixation suture attached to medial end of resected eyelid. d. Superior view of cross sectional 
diagram showing inferior canaliculus marsupialised into conjunctival sac and attached to superior edge of resected lid with skin 


closure suture im place. 
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omitted from the routine postoperative 
examination. 

Follow-up ranged from two months to nine 
years, mean 5:4 years, allowing valid conclusions 
to be drawn on the ong em cad of the 
procedure. 


Results 

Epiphora was improved by 33 of 37 procedures. 
It was totally eliminated in 19 of the 37. Of those 
patients with an improvement in epiphora all 
said the residual epiphora was mild and accept- 
able, Of the three patients (four procedures) in 
whom epiphora was not improved two had pre- 
existing blockage of the common canaliculus. 
We have noted this to occur in paralytic 
ectropion, presumably from disuse secondary to 
loss of the lacrimal pump function. One of these 
patients has undergone conjunctivo dacryo- 
cystorhinostomy bypass surgery, and the 
epiphora has been eliminated. The other patient 
is awaiting lacrimal bypass surgery. In two of 
these patients the aetiology was paralytic and in 
the other involutional. 

Seven of the 27 patients had exposure problems 
on presentation. In all of these the aetiology was 
paralytic. The exposure was eliminated in two, 
and four of the seven had marked improvement 
in symptoms and signs with intermittent 
lubricants. The one patient who did not improve 
later underwent a lateral tarsorrhaphy with good 
relief of symptoms. 

Twenty one of the 29 patients were recorded in 
the notes as having felt the cosmetic appearance 
to be improved by the operation. One patient in 
whom the aetiology was paralytic felt that her 
cosmesis was not improved. 

Anatomically the lid-globe apposition, medial 
canthal angle, and postero-fixation of the medial 
canthus were improved in 28 of 29 patients. 


Discussion 

The results of this „study show ibat medial 
canthal tendon resection is an effective, long 
lasting cure for the problem of severe medial 
ectropion with medial canthal tendon laxity. 
Patients with medial ectropion present with 
epiphora, and the aim of surgery should be 
to correct the anatòmical defect and to relieve the 
patient’s symptoms. In our study epiphora was 
improved by 33 of 37 procedures performed. No 
other procedure shortens the tendon effectively, 
postero-fixates the medial canthus with good lid 
to globe apposition, and re-establishes a patent 
lacrimal drainage system. 

Attempts to shorten the anterior limb of the 
medial canthal tendon by plication?’ invariably 
concertina an already non-functioning cana- 
liculus. Poor lid-globe apposition occurs owing 
to the anteriorly directed pull on the lid. The Lee 
medial canthoplasty! is a good procedure for 
inverting the punctum. However, it will not 
improve functional tear drainage where there is 
medial canthal tendon laxity, because the cana- 
liculus is still long and lax. The lazy-T procedure? 
is good for shortening the lid proper and invert- 
ing the punctum, especially if the lower lid 
retractors are caught in the horizontal tarso- 
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conjunctival closure. When there is medial 
canthal tendon laxity, it will not alter tear 
drainage because the surgery is not directed to 
the anatomical defect. 

Two recent papers have addressed the problem 
of postero-fixation in medial canthal malposition 
and marked medial ectropion. Jordan et al’ 
describe the medial tarsal strip procedure, an 
adaptation of the lateral tarsal strip.' In this 
procedure the lid is cut vertically at the medial 
aspect of the tarsal plate and a tarsal strip 
fashioned. The medial canthal tissues, including 
canaliculus, are then excised, and the tarsal strip 
is sutured, ideally, to the frontal process of the 
maxilla (if the superior canaliculus is patent) or 
more posteriorly (if the patient does not have a 
pàtent canaliculus or lacrimal sac). This pro- 
cedure effectively tightens the medial canthal 
tendon, and if the tarsal strip is sutured pos- 
teriorly enough will postero-fixate the medial 
canthus. In our experience, pull directed from 
the frontal process of the maxilla does not give as 
good lid-globe apposition as pull directed from 
the posterior lacrimal crest, which is the fixation 
point in our procedure. The medial tarsal strip 
procedure sacrifices the lower canaliculus, 
leaving the patient to rely on the superior 
canaliculus only for drainage. Our procedure 
confronts the problem of epiphora specifically by 
marsupialisation of the inferior canaliculus. 

Edelstein and Dryden? reconstruct the medial 
canthal tendon in a complicated procedure, 
lifting a periosteal flap from the nasal bridge and 
passing it throügh a tunnel from the posterior 
lacrimal crest behind the common canaliculus 
parallel to the deep head of orbicularis to attach 
to medial tarsus. They consider possible lacrimal 
drainage dysfunction from kinking of the 
canaliculus or damage to the lacrimal sac. Their 
definition of an acceptable result does not include 


_ relief from epiphora. Essentially their procedure 


is another form of plicating the posterior limb of 
the medial canthal tendon, for which a good and 
easier technique has already been described.” 
We use this technique when there is only mild 
medial canthal tendon laxity, and for this it 
works well. If there is more medial canthal 
tendon laxity, then medial canthal resection 
gives much better results. 

Medial canthal resection has three aims, and 
aspects of the operation are directed to correcting 
the pathology in each case. Firstly, the medial 
canthal tendon is shortened directly. Secondly, it 
is postero-fixated to the posterior lacrimal crest. 
Thirdly, the cut inferior canaliculus is marsupi- 
alised to maintain lacrimal patency. 

Following McCord’s' description of 
canaliculostomy, the procedure was first pre- 
sented by Crawford et al’ in 1984. It has been 
used now for over nine years in 37 procedures. 
Our results presented here show that the pro- 
cedure deals effectively with the problems of 
medial ectropion with medial canthal tendon 
laxity in most cases. The follow-up (mean 5-4 
years) shows that its cure is effective in the long 
term in both paralytic and involutional medial 
ectropion. 

We recommend medial canthal resection with 
marsupialisation of the inferior canaliculus as the 
procedure of choice for medial ectropion 
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Acute retinal necrosis syndrome 


D S Gartry, D J Spalton, A Tilzey, P G Hykin 


Abstract 

Acute retinal necrosis (ARN) is a rare syn- 
drome with characteristic fundal appearances 
which can have devastating effects on vision. 
We present six cases (nine eyes) seen in the 
Medical Eye Unit of St Thomas's Hospital 
over the past six years and discuss the clinical 
features, aetiology, and management. Our 
findings support the present consensus that the 
condition is caused by varicella zoster virus 
(VZV) or herpes simplex virus (HSV). One of 
our patients, who was atypical in having com- 
mon variable hypogammaglobulinaemia, had 
suffered a widespread zosteriform rash 
immediately prior to the onset of ARN, while 
another had suffered a herpes simplex uveo- 
meningoencephalitis. All cases had charac- 
teristic confluent peripheral retinal necrosis, 
and three of the nine eyes developed retinal 
detachment. Retinal arteritis was a prominent 
and helpful diagnostic feature in one case. 
From combining all reports to date of this rare 
condition it is possible to conclude that ARN is 
unilateral in 65% of cases. 


The acute retinal necrosis syndrome (ARN), first 
described in Japan in 1971,' is characterised by 
panuveitis,  vitritis, vaso-occlusive retinal 
arteritis, and necrotising retinitis. It is rapidly 
progressive and often has a devastaung effect on 
vision due to retinal arteritis, retinal necrosis, 
and rhegmatogenous and traction retinal detach- 
ment. According to Culbertson et al ° the disease 
is bilateral in 36% of cases. The sexes are affected 
equally, and patients are usually well, with no 
significant past medical or ocular history. In 5096 
to 75% of patients the retina becomes detached 
within three months of the onset of symp- 
toms.’ *' In 76% the final visual acuity is less than 


-_ 





Figure] Retinal drawing of the right eye of case 1 showing 
peripheral retinal necrosis and scarring with early 
pigmentation. 





6/60, and visual prognosis may also be poor 
owing to macular oedema and optic nerve 
damage secondary to vascular insufficiency. 

In most cases little or no improvement has 
been achieved by medical or surgical treatment. 
As the herpes group of viruses has been impli- 
cated,’****' antiviral agents such as acyclovir 
and gancyclovir have been used in the acute 
phase,” with limited success. The retinitis is 
reduced by these agents but the vitritis is un- 
affected, and there is still progression to retinal 
detachment.’ 

A recent report has, however, documented a 
milder form of the condition, and the authors" 
suggest that some cases may be subclinical, 
forming one end of a spectrum of disease. Case 6 
below belongs to this category. 


Case reports 


CASE I 

Mrs M, a 65-year-old patient with susceptibility 
to upper and lower respiratory tract infections, 
underwent a lobectomy in 1985 for removal of a 
lung abscess and prior to surgery was diagnosed 
as having common variable hypogammaglobuli- 
naemia. No specific treatment was given. In July 
1987 she presented with chickenpox, which was 
treated with antibiotics (pivampicillin 500 mg 
once a day) and systemic steroids (prednisolone 
5 mg once a day orally). Two weeks later she 
notice blurring of vision and haloes round lights. 
Visual acuities were RE 6/18 and LE 6/12. 
Immunoglobulins were administered intra- 
venously three times a week. Three months later 
her vision had fallen to 6/60 and 6/18, and a 
diagnosis of viral retinitis was made. Treatment 
with topical steroids (dexamethasone eye drops 
0-1% four times a day) was instituted, but her 
vision continued to deteriorate until April 1988, 
when intravenous acyclovir was begun (450 mg 
intravenously three times a day for two weeks), 
and a series of orbital floor steroid injections 
(beclomethasone 4 mg) were given. 

On transfer to St Thomas's Hospital the visual 
acuities were 6/60 and counting fingers. Pupils 
were irregular, though responses were normal. 
No Ishihara plates were correctly identified, and 
examination of the visual fields showed reduced 
sensitivity, with patchy areas of loss indicative of 
retinal dysfunction. There were a few cells in 
both anterior chambers, intraocular pressures 
were normal, and there was considerable 
vitreous debris and syneresis. In the right eye 
there was a dense posterior vitreous infiltrate, 
with a limited posterior vitreous detachment. In 
the periphery large confluent areas of white 
retina extended almost 360^, with patchy pig- 
mentation extending from the peripheral 
necrosis to the pre- and postequatorial regions 
(Fig 1). In the left eye there was a subtotal retinal 
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Figure2 Retinal drawing of the left eye of a case | showing a 
subtotal retinal detachment with typical late phase peripheral 
retinal pigmentary changes characteristic of ARN. 


detachment with no breaks apparent and several 
areas of subretinal fibrosis (Fig 2). 

The blood picture was consistent with chronic 
disease with a low serum iron, though the 
haemoglobin was only slightly reduced. There 
was a relative lymphocytopaenia of 0:61 x 10°/1 
(normal range 1-5-3-5), and the total protein was 
49 g/l (albumin 38 g/l, globulin 11 g/l; normal 
range 20-35). The hypogammaglobulinaemia 
was confirmed (in spite of the intravenous im- 
munoglobulin treatment), with IgG 1-8 g/l 
(normal range 5:3-16:5), IgA less than 0:1 g/l 
(0-8—4-0), and IgM less than 0:1 g/1(0:5-2-0). No 
antibodies to varicella zoster virus (VZV) or 
herpes simplex virus (HSV) were detected by 
complement fixation test (CFT) in serum or 
cerebrospinal fluid (CSF) taken in April 1988 
following transfer to St Thomas's Hospital. Both 
were also negative for antibodies to toxoplasma 
by latex agglutination. VZV IgG was detected in 
serum but not CSF by enzyme-linked immuno- 
sorbent assay (ELISA), but VZV IgM was not 
detected in either specimen. Serological tests 
were unlikely to be helpful in this patient, since 
she had common variable hypogammaglobuli- 
naemia and had received regular infusions of 
immunoglobulins. Furthermore, the samples for 
the tests were taken nine months after the onset 
of varicella, and at this stage one is unlikely to 
find evidence of a recent or current viral infection 
unless viral antigen persists in sufficient 
quantity. 

The clinical appearances were consistent with 
late phase ARN. As treatment with acyclovir and 
local and systemic steroids had already been 
instituted with limited effect, no further medical 
treatment was undertaken. The common 
variable hypogammaglobulinaemia was treated 
with intravenous immunoglobulins (0-2 g/kg) to 
establish a serum IgG of 3 g/l. 

In May 1988 left retinal detachment surgery 
was undertaken with cryopexy to necrotic retina, 
air injection, encirclement, and 30% SF6 gas/air 
exchange. No retinal breaks were found at 
surgery. A vitreous aspirate was put into tissue 
culture, but no virus was isolated. Over the 
course of two weeks subretinal fluid was 
gradually reabsorbed, and, although subretinal 
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Figure 3A Colour photograph of case 2 taken at time of 
presentation showing an arteritis of the superior and inferior 
branch retinal arteries of the left eye. 


fibrosis was still evident, the retina flattened. 
One year later vision in the right eye was 6/24, 
and the left remained stable with counting 
fingers and good projection, with the retina 
attached. 


CASE 2 
Mrs V, a 61-year-old housewife, presented in 
February 1987 with a one-month history of 
blurred vision and floaters in the right eye. A 
diagnosis of mild acute anterior uveitis was 
made, which was treated topically. Unaided 
vision was RE 6/9 and LE 6/12. A few days later 
inflammatory cells were noted in the vitreous of 
the right eye and the diagnosis was revised to 
posterior uveitis. Shortly after this the vision in 
the right eye fell dramatically to counting fingers. 
She was otherwise entirely well, with no recent 
or previous medical history of note. 
Examination of the right eye showed occlusion 
of peripheral and central retinal arterioles and a 
subtotal rhegmatogenous retinal detachment, 
with several small breaks at the junction between 
normal and necrotic retina. Peripheral arteritis 
was noted in the left eye as well as peripheral 
retinal necrosis (Figs 3A, B). A diagnosis of 
ARN was made based on the clinical appearances. 
Routine haematological indices were entirely 
normal. A serum sample taken at the time of 
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Figure 3B Fluorescein angiogram of the left eye of case 2 at 
presentation showing failure of the supero-temporal branch 
retinal artery with leakage from the vessel and secondary 
venous changes as well as optic disc hypo-fluorescence. 
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Figure4 Retinal drawing of the left eve of case 3 showing a 

subtotal retinal detachment with periretinal fibrosis and retinal 
breaks in the inferonasal quadrant at junctions of normal and 

necrotic retina. 


presentation had no detectable antibody to HSV 
or cytomegalovirus (CMV) but a titre of 20 to 
VZV by CFT. Two conventional retinal 
detachment procedures were undertaken before 
the right retina was successfully reattached. 
Vision improved to 6/18. The serum sample and 
a sample of subretinal fluid obtained at surgery 
were examined by ELISA for IgG antibodies to 
VZV and HSV and IgM antibodies to VZV. 
VZV IgG was twice as high in the subretinal fluid 
as in the serum. Furthermore, although VZV 
IgM was not detected in serum, it was detected at 
a high level in the subretinal fluid. These results 
Were consistent with local antibody production, 
but one cannot be certain that they were not due 
to non-specific factors, since there are in- 
sufficient data on the serology of intraocular 
fluids. Unfortunately, there was insufficient sub- 
retinal fluid for tissue culture. The visual acuity 
in both eyes has remained stable (right 6/18 and 
left 6/12). 


CASE 3 
Mr K, a 40-year-old boat skipper, presented in 
November 1985 with decreased vision (6/60) in 
his left eye. On examination he was found to have 
a granulomatous panuveitis. His right eye was 
normal, and after treatment with systemic 
steroids (prednisolone enteric coated 20 mg once 
a day) the left eye improved to 6/24. A course of 
pulsed methylprednisolone (500 mg intra- 
venously three times a day) improved visual 
acuity to 6/9, but one month later the panuveitis 
recurred, with signs of early involvement of the 
right eye. Treatment with systemic steroids 
(prednisolone enteric coated 20 mg once a day) 
was again instituted, and visual acuities 
stabilised at 6/5 and 6/18. He had previously 
been entirely well, and routine investigations to 
determine the cause of the uveitis gave normal 
results. In January 1986 he developed a shallow 
retinal detachment in the left eye and increased 
inflammation in the right despite further treat- 
ment with pulsed methylprednisolone. 

On transfer to St Thomas’s Hospital the vision 
in the right eye was 6/12 and in the left percep- 


Gartry, Spalton, Tilzey, Hykin 


tion of light. There was a left relative afferent 
pupil defect. Colour vision (Ishihara plates) and 
visual fields in the right eye were normal. There 
were a few cells in the anterior chambers and in 
both vitreous cavities, with considerable 
syneresis in the left. There was a subtotal retinal 
detachment in the left eye with massive peri- 
retinal fibrosis and extensive peripheral chorio- 
retinal scarring characteristic of late phase ARN 
(Fig 4). Several retinal breaks were detected at 
the junction of necrotic and normal retina. In the 
right eye similar typical late phase changes were 
present, with retinal folds and scarring supero- 
temporal to the macula. 

Routine haematological indices were normal. 
Other routine screening tests for uveitis, includ- 
ing serum angiotensin converting enzyme, gave 
normal results. Two serum samples were 
obtained in May and June 1986, with a left 
aqueous tap being performed at the same time as 
the second serum sample was taken. Antibodies 
to HSV were detected by CFT in both sera at a 
utre of 40 and in the aqueous at a titre of 8. 
Anubodies to VZV were also detected by CFT in 
both sera at a titre of 20 but at a titre of 32 in 
aqueous. Although this could be consistent with 
local production, leakage and concentration of 
antibody secondary to the vasculitic process 
found in this condition cannot be excluded. VZV 
and HSV IgG were detected in both sera and 
aqueous by ELISA, but VZV IgM was not 
detected in any of these samples. Aqueous was 
put into tissue culture but no virus was isolated. 

Oral systemic steroids were continued in 
reducing doses. The appearances were consis- 
tent with late phase ARN, and it was thought 
that retinal detachment surgery for the left eve 
would not give any further visual improvement. 
Vision has remained unchanged since the 
patient's discharge in June 1986. 


CASE 4 

Mr L, aged 68, presented to the casualty depart- 
ment of St Thomas's Hospital in June 1984 with 
sudden onset of dizziness, nausea and vomiting, 
anorexia, difficulty in walking, and inability to 
concentrate. He was found to be pyrexial (39°C) 
and stuporose, with a blood pressure of 180/110 
mmHg and a pulse of 100 beats per minute. 
There was some limitation of left gaze and 
evidence of left-sided sensory inattention. 
Plantar reflexes were upgoing. 

On admission to hospital a lumbar puncture 
showed a lymphocyte pleocytosis (75x10*/l 
white cells, 99% lymphocytes). A CT scan was 
normal. A presumptive diagnosis of herpes 
meningoencephalitis was made and treatment 
started with intravenous acyclovir (400 mg three 
times a day) and continued for three weeks. 
Antituberculosis triple therapy was also begun, 
as it was impossible to exclude this alternative 
diagnosis at the time of presentation. He had 
been entirely well beforehand. Apart from a mild 
leucocytosis the blood indices were within 
normal limits. Paired sera taken during the 
initial admission eight days apart showed a 
significant rise in antibodies by CFT to HSV 
(from — 10-80). A significant rise in antibodies to 
HSV was subsequently shown in two CSF 
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samples taken at presentation in June and in 
August (from «4-32). Seroconversion was also 
demonstrated in the paired CSF samples by 
ELISA, and albumin/globulin ratios confirmed 
intrathecal synthesis of antibodies. These find- 
ings were consistent with the diagnosis of HSV 
meningoencephalitis. His condition improved 
slowly. 

One month later, while still an inpatient, he 
developed a painful, red right eye with a pan- 
uveitis and reduced acuity (6/24). The left eye was 
entirely normal. Examination of the right fundus 
showed areas of peripheral confluent white 
retinitis, and a clinical diagnosis of HSV uveo- 
meningoencephalitis was made. Treatment with 
topical acyclovir (3% five times a day), dexame- 
thasone (0-196 four times a day) and atropine (1% 
twice a day) was added to the regimen. 

He was discharged on oral acyclovir (200 mg 
five times a day) combined with the topical 
regimen. Six weeks later he was readmitted 
complaining of decreased vision in the right eye, 
in which vision was found to have deteriorated to 
counting fingers. Further examination showed 
an extensive 360^ peripheral retinal necrosis and 
a dense vitreous infiltrate. 

Oral prednisolone 60 mg once a day was 
added, and the vision in the right eye improved 
shghtly to 4/60. Once the eye was stable, the 
steroids were tailed off. In May 1987 a right 
cataract extraction was performed, with little 
improvement in acuity owing to macular 
oedema. 


CASE § 

Mr G, aged 64, presented in September 1987 
with a one-week history of a painful left eye and 
marked deterioration of vision. He had lost all 
useful vision in his right eye owing to uveitis in 
1972. There had been no other relevant history 
of illness, and on admission he was entirely well. 
His right eye was phthisical and vision in the left 
was reduced to counting fingers. There was 
evidence of a left panuveitis with dense vitreous 
infiltrate and characteristic lesions of active ARN 
affecting the peripheral retina. 

All haematological indices were within normal 
limits. Two serum samples were obtained one 
and two weeks after the onset of symptoms, and a 
CSF sample was also taken at presentation. 
There was no rise in antibodies by CFT to HSV, 
VZV, or CMV, and toxoplasma antibodies were 
not detected in either sample by latex agglutina- 
tion. No antibodies were detected in the CSF by 
CFT. The first serum sample and the CSF were 
tested for VZV IgG and IgM by ELISA. VZV 


IgG was positive in the serum but not the CSF, - 


and the test for VZV IgM was negative in both 
samples. These serological findings are consis- 
tent with immunity to varicella, and there was no 
evidence in support of a specific viral aetiology. 
Treatment was begun with acyclovir (350 mg 
intravenously three times a day) and systemic 
steroids (prednisolone enteric coated 50 mg once 
a day). After two weeks the retinal appearance 
improved, with reduction in the activity 
throughout the eye and improvement in vision to 
3/60. Oral acyclovir 800 mg four times a day was 
then substituted for a further two weeks and the 


steroids gradually tailed off. The optic disc was 
noted to be pale, the retinal vessels attenuated, 
and the peripheral retina necrotic, with areas of 
pigmentary scarring. He was discharged three 
weeks after admission and since then has had no 
further visual improvement, 


CASE 6 

Mrs D, aged 42, was referred for assessment 
after she had suffered a rapid deterioration of 
vision in her left eye in May 1988. The only 
previous ocular problem had been the onset of 
floaters in the left eye in December 1987, and 
there had been no pain or redness in either eve. 
Her general health was excellent. 

On examination the visual acuities were right 
eye 6/5 and left eye 6/60. The anterior segments 
were normal. The left eye had a small vitreous 
haemorrhage and peripheral chorioretinal pig- 
mentary scarring extending from 3 o'clock to 
9 o'clock from the ora to the equator. The right 
eye was entirely normal. 

The sudden deterioration in vision was due to 
the vitreous haemorrhage, and it seemed likely 
that the appearance of floaters five months earlier 
represented ARN which had resolved spon- 
taneously, leaving the tvpical late phase appear- 
ances. Blood indices and results of virology 
studies proved to be normal. A serum sample 
taken in May 1988 provided no evidence to 
support any underlying causative agent, and 
since the clinical findings indicated no disease 
activity no active treatment was instituted. After 
two weeks the vitreous haemorrhage resolved, 
and subsequently the visual acuity improved to 
6/6. 


Discussion 

Acute retinal necrosis (ARN; Kirasawa-tvpe 
uveitis”) was first described by Urayama et ai in 
1971.‘ In 1977 Willerson, et al” reported on two 
patients with bilateral necrotising vaso-occlusive 
retinitis of unknown origin. In 1978 Young and 
Bird described four cases of bilateral ARN. Since 
all previous cases had also been bilateral, the 
acronym BARN was adopted.” A viral aetiology 
was suspected but not proved. In 1980 Price and 
Schlaegel emphasised the severity of ARN by 
presenting the case of a 20-year-old girl who lost 
all useful vision within a few weeks." Hayreh et ai 
presented nine cases in 1980 of which only four 
were bilateral, and it was realised that the 
condition did not always affect both eyes.” Since 
these early descriptions about 60 cases have been 
reported in the world literature, and as 65% have 
been unilateral ARN has become the recognised 
description. 

The stages of the disease process have been 
defined as acute and late. The syndrome has an 
insidious onset with a mild anterior uveitis and 
slight reduction in visual acuity. There may be 
ocular pain and increased intraocular pressure. A 
panuveitis follows. Rapid progression then 
ensues over a matter of days or weeks, during 
which time large areas of peripheral retina 
become white and necrotic, eventually coalesc- 
ing to produce confluent peripheral retinal 
necrosis. A vaso-occlusive retinal vasculitis can 
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be observed during this phase, which particu- 
larly affects the retinal arterioles (Figs 3A, B). 
Vitreous turbidity is increased and retinal trac- 
tion may begin at this stage.’ A swollen optic 
nerve head and arcuate neuroretinitis have been 
noted in the acute phase,” but most reports 
describe a relative sparing of the posterior pole. 
The second eye, if affected, usually becomes 


. involved within weeks to months. 


With evolution to the late phase the cloudy 
white, necrotic peripheral retinal areas regress, 
leaving sharply demarcated zones with mild 
pigmentary scarring (Fig 2) and increased 
vitreous debris. Visual acuity may rapidly 
worsen at this stage because of occlusion of 
vessels supplying the -optic nerve head and 
central retina. Fibrous organisation of the 
vitreous may lead to traction retinal detachment. 
Rhegmatogenous detachment also occurs, the 
breaks usually being located at junctions 
between necrotic and normal retina (Fig 4). 
Surgery is technically difficult, and even with a 
good anatomical result (as in case 1) the final 
visual outcome may be poor because of optic 
macular pucker, and macular 


From 1982 onwards reports have implicated 
the herpes group of viruses in ARN.*? Culbert- 
son et al examined an enucleated eye from a 
patient with ARN and confirmed histologically 
a retinal arteritis and eosinophilic intranuclear 
inclusions in the retinal cells consistent with 
herpes zoster retinitis.‘ The sharp demarcation 
of affected retina was also confirmed histo- 
logically and is characteristic of cell to cell viral 
spread. Electron microscopy confirmed a herpes 
group virus, but specific serology was unhelpful. 
In 1986 Culbertson et af examined two more 
enucleated eyes from patients with ARN. Im- 
munocytopathologic techniques confirmed the 
presence of VZV, which was also cultured from 
vitreous. Further confirmation was given by 
DNA restriction enzyme analysis. When these 
newer techniques were applied to material from 


the original case, VZV was detected.? 


Numerous reports have supported the claim 
that ARN is caused by VZV.?*" In 1986 Yeo 


Table! Examination findings and retinal detachment descriptions in six cases of acute 


retinal necrosis 





Examination findings 
Case Age Sex Right eye 


Left eye 
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Normal Confluent peripheral retinal scarring, 
vitreous haemorrhage and debris from 
recent posterior vitreous detachment 





AC»anterior chamber. RD=retinal detachment. 
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et al’ reported on two patients, one with the 
Ramsay-Hunt syndrome and the other with 
maxillary division shingles, both of whom 
developed ARN. Indirect immunofluorescence 
revealed VZV with evidence of recent varicella 
zoster infection in the serum. Jampol,* Browning 
et aP and Brown and Mendis" described similar 
cases. Case 1 here provides further circumstan- 
tial evidence that VZV is a causative agent, since 
ARN developed only two weeks after chicken- 
pox. So far as we are aware this is the first 
recorded instance of ARN developing in a 
patient with common variable hypogamma- 
globulinaemia. 

ARN in immunocompromised patients is 
rare. Friberg and Jost? reported on a patient who 
was immunosuppressed following renal trans- 
plantation and who developed ARN preceded by 
T2, T3, and T4 shingles with raised antibody 
titres to VZV. Similarly Freeman et al“ reported 
two cases of ARN in immunocompromised 
patients and one patient with AIDS. These cases 
have, however, been the exception. Cases 2 and 3 
also support a VZV aetiology, since increased 
IgG and IgM to VZV was demonstrated in 
subretinal fiuid (case 2) and high antibody titres 
to VZV in aqueous (case 3), both findings being 
suggestive of local antibody production. 

Several other reports have implicated HSV as 
a causative agent.^?! Peyman et al reported two 
cases responding to intravenous acyclovir." 
Viral cultures were negative, but vitreous 
aspirate stained positive for HSV with immuno- 
fluorescence techniques. Other cases of ARN 
have been described" in which herpes simplex- 
like vesicles were simultaneously observed on 
the skin. Lewis et al” have recently reported 
isolating HSV-—1 virus from the vitreous of two 
patients with ARN. In one of these magnetic 
resonance imaging (MRI) suggested that virus 
had spread along both optic tracts from the 
lateral geniculate bodies. Interestingly, in earlier 
cases of presumed VZV ARN no similar spread 
could be detected, suggesting a possible distinc- 
tion in activity between the two viruses. It would 
seem that, although HSV retinitis is similar to 
VZV ARN, the two are distinct entities. In 1976 
Minckler et al reported the case of a 44-year-old 
man who died three weeks after simultaneous 
onset of HSV encephalitis and retinitis. The 
details are very similar to case 4 with the 
exception of the outcome, though the retinal 
changes described were not conclusively those of 
ARN. There was a 16-fold rise in HSV antibody 
within two weeks and cultures of brain tissue 
yielded HSV type 1. Intranuclear inclusion 
bodies typical of those produced by the herpes 
group were found in brain, optic nerves, retina, 
and choroid. Similarly, Cogan et ai? in 1964 
described herpes simplex retinitis in a neonate, 
and a further description of HSV retinitis is 
given by Cibis et al.” 

Table 1 summarises the cases of ARN 
presented here. The herpes group of viruses was 
implicated in four of the six cases (Table 2). In - 
cases 1, 2, and 3 (bilateral involvement) VZV was 
implicated, while in case 4 there was circumstan- 
tial evidence implicating HSV. In cases 5 and 6 
the diagnosis was made on the typical fundus 
changes. Systemically these patients were 
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Table 2 Final outcome and supporting evidence pointing to a herpes group virus as the 
aetiological agent 








Final visual 
acuily 
—————— Follow-up 
Case Right Left period Evidence for proposed aetiology 
l 6/24 CF I year Varicella zoster rash two weeks prior to the onset of typical acute 
retinal necrosis 
2 6/18 /12 1 year Systemically well. VZV IgM detected in subretinal fluid but not in 


the serum and a relatively high VZV IgG titre in the subretinal fluid 
compared with serum 


3 612 PL  2years Systemically well. A higher VZV complement fixation titre in 
aqueous than in serum (both samples taken at the same time) 
4 4/60 6/6  lyear Serologically confirmed HSV uveo-meningoencephalitis followed 
| by ARN one month later 
5 NPL 3/60 18 months No systemic associations and no serological evidence in support of a 
viral aetiology 
6 6/5 6/6 I Imonth No systemic association. Negative serology 





CF =counting fingers. (N) PL « (no) perception of light. 


normal and there was no justification for taking 
intraocular specimens. Three of the six cases 
were unilateral (though it is not possible to be 
sure of the nature of the previous ‘uveitis’ in the 
right eye of case 5). 

Table 2 summarises the visual outcome. It is 
noteworthy that the cases with bilateral involve- 
ment (1, 2, and 3) had a poorer prognosis because 
of retinal detachment. In case 2, however, a 
relatively good result was achieved in the right 
eye following detachment surgery. Case 4 (right 
eye affected) did poorly because of macular 
oedema rather than retinal detachment, and 
case 5 (left eye) had a final visual acuity of 3/60 18 
months later because of optic atrophy. Matsuo 
et al reported a mild case of ARN," and it would 
seem that from our experience over the past four 
years a spectrum of ARN exists from mild 
uniocular disease, as in case 6, to severe blinding 
bilateral disease. 

The rarity of the disease makes a definitive 
approach to its management difficult. The diag- 
nosis is essentially clinical, being suggested by 
retinal arteritis (which is an uncommon feature 
in uveitis in contrast to phlebitis) and the patho- 
gnomonic peripheral confluent retinal infiltra- 
tion. The diagnosis should be supported by 
evidence of systemic infection, though this will 
be negative in most cases, and the appropriate 
analysis of intraocular specimens where these 
can be obtained. In the early stages intravenous 
acyclovir limits the retinal necrosis, and steroids 
reduce the ocular inflammation, though to what 
extent these improve the natural history of the 
condition is still unknown, as some cases, for 
example, case 6 and that of Matsuo er al,” had a 
relatively benign and self limited course. Anti- 
platelet drugs have been given to some patients 
with the object of limiting the occlusive vas- 
culitis, but this is an unproved treatment. 

Retinal detachment occurred in three eyes. 
The causes were rhegmatogenous in two and 
traction in the third. In contrast to the other 
series no large breaks or giant tears were found. 
Han et al” reported the effects of prophylactic 
laser photocoagulation to prevent detachment 
from retinal breaks at areas of demarcauon 
between necrotic and normal retina in five 
patients. After 15 months of follow-up no retinal 
detachments had occurred. These patients were 
also treated concurrently with acyclovir, steroids, 
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and antiplatelet agents, all of which may have 
influenced the outcome. 

The possibility of ARN in any patient present- 
ing with an anterior uveitis and particularly in 
those with a recent history of herpes simplex or 
zoster infections must always be considered. 
Thorough examination of the peripheral fundus 
should be carried out in all cases to look for the 
physical signs of ARN, so that early diagnosis 
may beachieved, followed by appropriate chemo- 
therapy and monitoring. 


We thank Mr M D Sanders for allowing us to report case 4. 
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Capillary haemangiomas: an approach to their 


management 
MJ Boyd, J R O Collin - 


Abstract 


` Twenty-five children with eyelid haeman- 


giomas were reviewed. Fifteen patients with 
enlarging lesions thought to be at risk of 
causing amblyopia were treated with intra- 
lesional steroids as soon after presentation as 
possible. This appeared to reduce significantly 
the incidence of amblyopia. Surgery was 
reserved for older children in whom no further 
involution of the lesion was expected. 


Capillary haemangiomas of the lid are a distinct 
clinical entity in children. They threaten vision 
by causing anisometropia, sensory deprivation, 
amblyopia, and strabismus.' Their management 
and its effectiveness have remained controversial 
owing to the high complication rate and uncer- 
tain success of any treatment. The tumours 
follow a characteristic clinical course, appearing 
shortly after birth, growing quickly in the first 
year of life, and then beginning a slow, involu- 
tional phase; 4096 resolve by age 4 and 7096 by 
age 7.2 Despite this the risk of amblyopia has 
encouraged a variety of treatments to be used. 
Radiotherapy is associated with cataracts and 
cutaneous scarring, and sclerosing agents with 
scarring and unpredictability. Radon seeds and 
cryotherapy both cause cutaneous atrophy. 
Eventually intralesional steroids were tried, first 
as an addendum to a trial of systemic steroids by 
Zarem and Edgerton,’ then more extensively by 
Mazzola' and Kushner.’ 

For 10 years we have been using intralesional 
steroids during the active phase of lesional 
growth and with adjunctive treatment (occlusion 
and glasses). Surgical debulking is done if neces- 
sary at a later inactive phase. We present our 
results on 25 patients over a 10-year-period. 


Subjects and methods 

All the patients had capillary haemangiomas 
diagnosed by virtue of the history of onset and 
progression of disease and the appearance of the 
lesions. Seventeen of the 25 patients were female 
(6896). Sixteen (6496) were symptomatic within 
two weeks of birth and 23 (9296) before three 
months. The patients presented to our clinic 
between the ages of 1 month and 7 years. Twenty 
of 25 patients' lesions (8096) were on the upper 
lid. The largest and smallest axes of the lesions 
were measured, but computerised tomography 
was not routinely performed, and without this it 
was impossible to assess the variable bulk and 
volume of the lesions. 

Treatment was thought to be warranted if the 
lesion threatened the visual axis or if there were 
signs suggesting amblyopia (strabismus or 
refractive error) In accordance with their 


severity some lesions were followed up expec- 
tantly; the children were refracted and treated 
with glasses and occlusion therapy as necessary. 
Other children, in whom amblyopia was a 
greater risk, received steroid injections. The 
routine injection consisted of 40 mg of methyl- 
prednisolone and 4 mg of dexamethasone 
sodium phosphate. The first was injected 
directly into the lesion, and the second, more 
soluble, was injected paralesionally. The direct 
intralesional injection was given deeply to 
prevent long-acting depotsteroid deposits from 
being visible under the skin. The paralesional 
injection was given subcutaneously round the 
periphery of the haemangioma. The injections 
were repeated three times at approximately six- 
week intervals if there was some response but no 
gross decrease in the size of the lesion. Two 
patients had a total of four injections each. 

Surgery consisted of lid debulking or adjust- 
ing lid height or contour and was done only after 
the tumour had passed into an inactive growth 
phase, usually after the age of six. Twenty two 
patients presented to us without any previous 
treatment, but three had initially undergone 
treatment elsewhere: one had a course of cryo- 
therapy followed by one course of steroid injec- 
tion; one had had two courses of cryotherapy; 
and one arrived with ptosis after surgical 
excision. 


Results 
Of the 25 patients 15 needed occlusion treat- 
ment, nine required glasses, and 15 had intra- 
lesional steroids. Of those not treated with 
steroids six had presented prior to its usage, two 
were children with lesions not warranting injec- 
tions (too small or thought not to be at risk of 
causing amblyopia) and two presented after the 
active growth phase of the tumour had ended. 
Twelve of the 15 (8096) required only one or 
two injections, but one case needed three and 
another two needed four. The injections often 
initially caused some extravasation of blood. The 
patients were reviewed after four weeks when 
any haematoma had absorbed. A subjective 
assessment was made by asking the parents if 
they thought the lesion had regressed, and an 
objective assessment was made by measuring the 
major and minor axes of the lesion. The injec- 
tions had a significant reducing effect in nine of 
15 (60%) cases (Figs 1A, B), questionable effect 
in four, and little or no effect in two (Figs 2). In 
those cases that responded there was a consider- 
able reduction in subcutaneous vascularity as 
well as a reduction in bulk, but this was not easy 
to quantify. If subjectively and objectively there 
was a dramatic response, the injection was not 
repeated, but if there was only a partial improve- 
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Figure 1A 


Four-month-old child with actively enlarging 
upper lid haemangioma. 


ment the injection was repeated up to four times. 
[f there was no response or the lesion actually 
increased in size despite the injection, it was not 
repeated. It was not possible to identify the 
factors which made it more likely that some 
lesions would respond while others would not. 
No systemic side effects from the steroids were 
noted. Follow-up for all patients was a mean of | 
year 11 months, being more than twice as long 
for the non-injected group - 1 year 4 months 
(range 3 months to 3 years) versus 2 years 10 
months (range 1'/2 to 5 years). 

The main reason for treating the patients, 
particularly with steroids, was the risk of 
amblyopia. Amblyopia is described as a 
unilateral or bilateral decrease in vision for which 
no obvious cause can be detected." It proved to 
be a major complication with these tumours, 
occurring in 64% of our cases (16/25). It occurred 
in eight out of 10 cases (80%) treated without 
steroids and in eight of 15 (53%) receiving steroid 
injections. It was much more frequent with the 
upper lid lesions, being seen in 16 of 20 cases 
(80%) compared with 1 of 5 (20%) patients with 
lower lid lesions. This single case of lower lid 
haemangioma was associated with long-term 
dense amblyopia and was left with counting 
finger vision in the affected eye, but the lesion 
was very large (Fig 3). Although it was not 
possible to measure the lesions accurately, it was 
noted that, if the lesion was near the eyelid 
margin and the visual axis was threatened or 
occluded, amblyopia was common. We did not 
find that earlier injections gave better visual 
results than the later ones. The most amblyopic 
cases in the injected groups included both a child 
who had been injected at the earliest age (2 
months) with an end vision of hand movements 
and the child who had been injected at the latest 


Figure 1B Same child three months after steroid injection 
shorving rapid resolution. 


age (2'2 years) with an end vision of counting 
fingers. 

Six children had a total of eight operations at a 
mean age of 7⁄2 years to correct the residual bulk 
of the lesion, entropion, ectropion, or ptosis. 
Five operations were debulking procedures via 
an anterior skin approach (with one including an 
anterior lid repositioning); one was a full-thick- 
ness lid resection (Fig 4), another was a ptosis 
repair (anterior levator resection), and the 
remaining operation was a skin crease reforma 
tion procedure. Postoperatively the results were 
satisfactory, though in two cases the skin crease 
was not exactly symmetrical and the ptosis was 
slightly overcorrected in one case and under 
corrected in another. 


Discussion 

There have been several large studies reviewing 
either the complications or treatment of capillary 
haemangiomas of the lid. Stigmar et al reviewed 
5] cases of eyelid haemangiomas and found 27 
with ophthalmic complications: 44% developed 
amblyopia and 34% strabismus. They advocated 
a close follow-up with surgery, steroids, or x rays 
if vision was threatened. Cosmetic repair was 
delayed until age 8. 

Haik et al' analysed their results of treating 
101 eyelid haemangiomas. Clinical features 1n- 
cluded early recognition by the family (95% by 6 
months of age) and female predominance (61%) 
and superior lid involvement (75%). Forty eight 
cases had long-term follow-up, with 60% show- 
ing amblyopia, usually secondary to sensory 
deprivation or anisometropia. Various types ol 
treatment were used, but the type of treatment 
did not noticeably alter the cosmetic or func- 
tional outcome. Kushner’ was an early advocate 





Figure 2A — Three-month-old child with actively enlarging 
upper lid haemangioma. 


Same child one vear after steroid iniection 
showing progression of lesion despite treatment 


Figure 2B 
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Figure 3 Two-year-old child with large lower lid 
haemangioma causing amblyopia. 


of intralesional steroids and has reported his 
results of injecting 25 eyelid haemangiomas. 
Total resolution occurred in 16; seven showed 
less than 50% decrease in the size of the lesion, 
but enough resolution to prevent amblyopia. 
Only three cases failed to respond to treatment. 

Our study confirms many of these findings. 
They include the high female predominance, 
predilection for the upper lid, and early clinical 
presentation. Amblyopia remains the foremost 
complication, occurring in 64% of the cases in 
our study. Its frequency emphasises the need for 
early treatment and early follow-up. There was a 
reduction in the frequency of amblyopia with the 
use of injectable steroids (80% down to 53%), 
and this should become more pronounced as the 
follow-up becomes longer. 

We elected to use the same dosage of intra- and 
perilesional steroids for all haemangiomas as 
described by Kushner. ^ Bonavolonta et al’ 


adjusted the injectable steroid dose to the size of 


the haemangioma as determined by CT, but they 
could not prove that this method was more 
successful, and at least one case developed Cush- 
ing's syndrome. Our arbitrary approach with a 
common steroid dose irrespective of size or 
location of the tumour showed a successful 
method of managing this lesion without major 
complications. 

Surgery in this study was limited to the 
inactive growth phase of the tumour. It was used 
in cosmetic debulking procedures and was 
routinely successful. It was not associated with 
excessing haemorrhage or rebound growth. 
Technically the skin crease and lid height were 
most difficult to predict postoperatively. 

In conclusion, eyelid haemangioma remains a 
distinct clinical entity associated with a high risk 
of amblyopia and complications from treatment. 
A method of management has been described 
which includes an intralesional steroid injection 
in sight threatening lesions, with elective 
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Figure4A — Seven-year-old child with involuted upper lid 
haemangioma, 





Same child after debulking and full-thickness lid 


Figure 4B 
resection of the upper lid haemangioma. 


surgical debulking at a later age. This treatment 
is successful in diminishing tumour size and the 
risk of amblyopia and is associated with minimal 
complications. 


This paper was presented as part of the Dermot Pierse lecture at 
the Royal Society of Medicine on 12 September 1990 
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resolution 

of haemangioma following 
local steroid injection 
Grade of 

response No. of patients 
0 2 

] 2 

P. i 

3 10 

4 12 

Total 27 
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Normalisation of refractive error after steroid 
injection for adnexal haemangiomas 


Andrew J Morrell, Harry E Willshaw 


Abstract 

A longitudinal study of 27 patients with infantile 
haemangiomas is reported. It confirmed the 
efficacy of local steroid injection as a method 
of treatment; 81-5% of patients showed a 
marked improvement, with the lesion reducing 
to 25% or less of its original size. Involution 
was most marked in the first two weeks but 
continued for up to four months after injection. 
Amblyopia was present in 43% of children and 
was usually the result of induced refractive 
error rather than obstruction of the visual axis 
or strabismus. Anisometropia was found in 
68% of children, with a high incidence of 
asymmetric astigmatism on the side of the 
haemangioma. Following local steroid injec- 
tion a marked reduction in astigmatism was 
noted in 53-8% of children, a lesser reduction 
in 15-4%, and no reduction in 30-8%. Success- 
ful treatment of the haemangioma, therefore, 
may not remove the risk of amblyopia, and 
regular refraction and visual assessment 
remain mandatory. 


Infantile haemangiomas affect between 3%' and 
8% of the population. They have a predilection 
for the face and commonly appear within the first 
two months of life. There is a phase of rapid 
enlargement over the first four to eight months, 
followed by a period of stability and subsequent 
spontaneous involution, with 70% having re- 
gressed by seven years of age.’ 

In addition to the cosmetic blemish 43-60% 
of children with adnexal haemangiomas will 
develop strabismic, anisometropic, or depri- 
vation amblyopia. A smaller number will de- 
velop other ocular complications including 
exophthalmos, exposure keratitis, or optic 
atrophy.** Previous studies in this unit have 
shown that the majority of cases of amblyopia 
result from anisometropia rather than strabismus 
or occlusion of the visual axis.‘ Robb’ also found 
a 46% incidence of asymmetric refractive error in 
affected children. 

Several methods of treatment (including 
surgical excision, cryotherapy, irradiation, and 
injection of sclerosing agents) have been used for 
infantile haemangiomas, but all have a risk of 
local or systemic complications.’ Similarly, 
though effective, systemic steroids may adversely 
affect the child’s growth, and therefore intra- 
lesional steroid injections were introduced in the 
late 1970s. These have been shown to promote 
rapid resolution of the haemangioma,"" but the 
natural history of the refractive error following 
treatment has not been explored (though 
Kushner" noted reversal of refractive error in 
one child following early treatment). 

Since December 1981 we have treated 27 


children with adnexal haemangiomas by means 
of local steroids. We report the results of treat- 
ment in this group with respect to resolution of 
the lesion, the effect on refractive error, and the 
long term visual outcome. 


Patients and methods 

The diagnosis of haemangioma was based on the 
clinical appearance of either a raised, red, 
dimpled lesion involving the superficial skin, or a 
‘subcutaneous’ swelling or fullness with a dark 
reddish blue discolouration, together with a 
history of onset, growth, and tendency of the 
lesion to increase in size when the patient cried. 

All children were examined for evidence of 
haemangiomas in other sites, and a CT scan was 
performed to define the limits of the adnexal 
haemangioma where extension into the orbit was 
suspected. Two patients required biopsy to 
establish the diagnosis because of clinical 
suspicion of an underlying rhabdomyosarcoma. 

The haemangiomas were measured and photo- 
graphed immediately before injection and at 
least once after injection. The size was noted and 
the position recorded by the same notation as 
employed in spectacle trial frames. For example, 
a lesion extending from the 60° axis to the 150° 
axis was considered to have a 90° extent. 
Cycloplegic refraction (by streak retinoscopy 
after the instillation of cyclopentolate 1%) and 
fundal examination were performed prior to 
injection in 25 of the children, the remaining two 
having haemangiomas remote from the eyelids, 
Refraction and fundal examination were repeated 
at intervals after injection. 

Indications for treatment of adnexal haeman- 
giomas were as Kushner’ advised: occlusion of 
the visual axis, strabismus, an asymmetric 
refractive error sufficient to cause amblyopia, or 
the tumour enlarging and showing the potential 
for the above problems. Intralesion injections 
of steroids were undertaken under general 
anaesthetic, a combination of triamcinolone (20— 
40 mg) and dexamethasone (4 mg) being given. 
In one early case methylprednisolone (40 mg) 
was used in place of dexamethasone. In the first 
five cases the steroid was injected round the 
margins of the lesion; thereafter injections were 


Table 2 Ophthalmic sequelae im children with an adnexal 
haemangioma and amblyopia 
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strabismus i 
Asymmetric astigmatic error + iid 

occlusion i 
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hypermetropia i 





302 


given directly into the lesion at multiple sites to 
minimise the possibility of subcutaneous fat 
atrophy following treatment. Care was taken to 
avoid direct injection into the vascular channels. 
If resolution of the haemangioma was incomplete, 
a further injection was carried out between six 
weeks and eight months after the first. 

The response to treatment was graded 


' from 0 to 4: | 
0 representing <25% resolution 
l ranie 325% <50% resolution 
2 representing 250% <75% resolution 
3 representing 27596 <100% — resolution 
4 representing 100% resolution 


Where possible monocular visual acuities were 
obtained before injection and at subsequent 
post-injection visits. Methods appropriate for 
age were used, including the acuity card pro- 
cedure" in some infants. 


Results i 

Of the 27 children treated 19 were female and 
eight male. Fifteen lesions involved the upper 
lid, eight the lower lid, and two both the upper 
and lower lids. Orie haemangioma was located 
over the left parotid gland and one on the upper 
lip. 

The age at treatment ranged from 3 months 
to 34 months (mean 10-6 months), with the 
exception of one patient who was treated at 14 
years of age. Twenty patients were under the age 
of 12 months at the time of first injection. 
Follow-up ranged from six months to 73 months 
(mean 24-1 months). One child showed a grade 2 
response two weeks after injection, but died of 
a streptococcal pneumonia three weeks after 
injection; there was no evidence at the time of 
any systemic effect of the steroids on this child 
and in particular no evidence of immune sup- 
pression. 

Sixteen of the 27 patients received a second 
injection because of incomplete resolution of 
the haemangioma, the time interval between 
injections ranging from six weeks to eight 
months. Two patients received a third injection 
before achieving satisfactory resolution, and one 
patient received four injections but showed a 
grade 0 response. Involution was most marked in 
the first two weeks and continued for up to four 
months.after injection. 


RESOLUTION OF HAEMANGIOMA 

Table 1 summarises the response of the patients 
to injection. Twenty two patients showed a grade 
3 or 4 response, three patients showed a grade 1 
or 2 response, and two patients showed a grade 0 
response. Of the children showing no response to 
treatment one was aged 3 months and the other 
14 years at the time of first injection. 


Table 3 Asymmetric astigmatism related to the site of the haemangioma 


Upper lid 
Combined upper + lower lid 


No, patients with asymmetric No. patients without asymmetric 
astigmatism astigmatism 


12 


O VA MN 


1 
2 





Following injection one child developed an 
area of subcutaneous fat atrophy which resolved 
over a period of six months. This child was one of 
the first five to receive treatment, and steroid had 
been injected round the margins of the lesion. To 
minimise the possibility of this complication 
subsequent injections were given directly into 
the haemangioma at multiple sites, with no 
evidence of subcutaneous fat atrophy in the 
following 22 children. 

A- second girl developed an abscess at the site 
of injection, though this occurred three weeks 
after injection and followed a direct blow to the 
lid. One child showed an unusual response 
with apparent complete resolution of the 
haemangioma within four weeks of injection, but 
with recurrence ofthe lesion which then remained 
at one-quarter of its original size despite two 
further injections. 


VISUAL OUTCOME 

Two of the 27 patients were treated for non-sight 
threatening lesions and two were lost to follow- 
up before accurate monocular acuities were 
obtained. Of the remaining 23 patients 10 (4396) 
developed amblyopia, all on the sidé of the 
haemangioma, with amblyopia defined as two or 
more lines of Snellen acuity less than the preferred 
eye. With the exception of one child who pre- 
sented at the age of 14 years these children are 
still receiving amblyopia therapy. 

By Jampolsky’s criteria for significant aniso- 
metropia^ all 10 children had significant 
asymmetric refractive error (Table 2). Seven had 
astigmatism alone, one astigmatism and stra- 
bismus, one astigmatism combined with lid 
closure, and one anisohypermetropia. 

Of the 25 patients with lid involvement 
refractive data were not available for one child 
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Table4 Astigmatism associated with adnexal haemangiomas 
Position of the. 
haemangioma in Initial size of Refractive error of Final refractive error Number of 
relation to the "a. involned eye before of involved eye after Age at injections Length of follow- Ophthalmic 
Case, limbus(degrees) height X width (cm) — injection tmjection injection (months) up (months sequelae 
l 90-150 2:5 x 3:25 ~1-00/+3-00 x 110. --1-50sph 6 2 6 Amblyopia 
2 4:50 x 4-75 «43-50-1950 x 155. 2-00 sph 15 2 46 Normal vision 
3 80-180 3:25 x 1:5 —0-25/--0-75 x 180 —0:75/--0-50 x 180 3 l 18 Amblyopia 
4 305- 2-5 x 2:25 —0-50/--2-00 x 180 — 0-00/4-1-50 x 180 3 2 12 Normal vision 
5 90-150 3-0 x 2-0 -—2-00/--2-50x 120 —0-75/--2-25 x 120 12 2 21 Amblyopia 
6 90-180 2-5 x 2:5 *1-50/--2-50 x 125 0-75 sph 5 2 24 vision 
7 50-160 3-25 x 2-0 —2-00/-3-25 x 120 —2-00/--3-25 x 117 14 yr 3 31 Amblyopia 
8 0-180 3-5 x 3-0 -1-50-2-50 x 125. -£1:25/4-0-75 x 175 5 2 10 Normal vision 
9 25-130 4-75 x 3-25 * +0°25/+2°25 x 90 6 l 29 Amblyopia + 
lid occlusion 
10 20-90 2:25 x2-0 +0-50/+0:75 x 120  +0-75 sph 6 l 13 Normal vision 
11 320-240 7:25 x 6:5 4-0-25/--0-75 x 80 t0-00/--0-25 x 80 6 2 10 Amblyopia 
12 80-140 2:0 x 1-25 -5-00/--2-00 x 90 +2:75/+1°75 x 95 16 1 19 Amblyopia + 
ismus 
13 315-35 3-75 x 2:75 * +1-50/+1-00 x 180 3 4 67 Amblyopia 
14 20-160 3-0 x 1-25 -1-50/--3-00 x 90 42-00/-- 1-00 x 90 5 2 6 Amblyopia 
15 80-120 25x15 -0:50/--1-50 x 90 0-50/--0-50 x 90 6 1 13 Normal vision 
*Data unavailable. 


with an upper lid lesion and two children with a 
lower lid lesion. Of the remainder 15 (6896) had 
significant astigmatism (Fig 1) with only two 
children with upper lid involvement and five 
children with lower lid involvement showing no 
astigmatic error on the side of the haemangioma 
(Table 3). 

In all 15 patients with astigmatism the axis of 
the plus cylinder was found to be perpendicular 
to the main axis of the haemangioma (Table 4). 
Table 4 also indicates the change in astigmatism 
between the preinjection and postinjection re- 
fractions for the 13 children with complete 
refractive data: In seven of the 13 children 
(53-896) astigmatism was either eliminated or 
greatly reduced (by 1-50 dioptres or more). In 
two children (15-496) astigmatism was reduced 
by 0-50 dioptre, but in four children (30-896) 
astigmatism remained unchanged despite the 
fact that three showed a good response to treat- 
ment in the first 18 moriths of life. Three 
children showed a reduction in astigmatism 
in the uninvolved eye of 1-50 (two) or 2°00 
dioptres (Fig 1). 

The spherical equivalents of refractive error 
for 22 patients prior to treatment are presented in 
Figure 2. Three patients were found to be 
myopic on the side of the haemangioma and two 
on the uninvolved side. Only one patient with 
myopia was noted to have amblyopia and he was 
also found to have an asymmetric astigmatic 
error of --2:50 dioptres cylinder on the side of 
the haemangioma. This patient had a reduction 
of myopia following treatment from —0-75 
dioptre to --0-25 dioptre. One further patient, 
who was not amblyopic, had a reduction of 
myopia from —1-25 dioptres to —0-50 dioptre 
following steroid injection. The third patient was 
unchanged at —0:75 dioptre. ` 


Discussion 

This study confirms that local injections of 
steroids are a simple method of achieving a high 
rate of resolution of adnexal haemangiomas. 
81:596 of patients (22 of 27) showed a marked 
response, the lesion reducing to 2596 or less of its 
original size. Only two patients showed no 
response, and this included one girl who was 14 
years old at the time of first injection. 


The mechanism of action of local steroid is 
uncertain, though a vasoconstrictor effect is 
thought to be most likely. Zweifach et al* have 
shown that the terminal vascular bed is rendered 
sensitive to the vasoactive drugs by steroids, 
suggesting that the vessels in the haemangioma 
may be sensitised to naturally occurring vaso- 
active amines by local steroid injections. This 
would imply that steroids are simply accelerating 
the natural involutional process. 

Only two of the lesions in this series were 
examined by biopsy and it is therefore difficult to 
comment on the relative response of either 
the capillary or the cavernous portion of the 
haemangioma (the classification being based 
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spherical equivalent of refrective error — (dioptres) 
Figure 2 The spherical walent of refractive error 
im patients with an haemangioma. White bars: 
uninvolved eye. Black bars: eye with 
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on the calibre of the predominant vascular 
channels present in the harmartoma"). In 
previous reports only the haemangioendo- 
thelioma has been thought to be less responsive 
to treatment," and this may explain why the two 
children in this series failed to respond. 

This study lends support to the view that loss 
of visual function in these children is usually the 
result of induced refractive change, rather than 
obstruction of the visual axis or strabismus. 

Anisometropia was present in 6896 of children 
(15 of 22) with adnexal haemangiomas. We did 
not find myopia to be a common refractive error, 
but did note a high incidence of asymmetric 
astigmatic errors. Upper lid lesions carried a 
high risk of astigmatism, with only two out of 14 
patients showing no such error. Lower lid lesions 
were less likely to lead to astigmatism, though 
this was not invariable with one haemangioma 
leading to 2-00 dioptres of astigmatism. In every 
case the axis of astigmatism (plus convention) 


was found to point towards the haemangioma. 


Similar findings have been reported with 
haemangiomas by Robb' and for varied adnexal 
masses by Bogan et al Robb concluded on the 
basis of keratometry readings that the astigmatic 
component of the refractive error originated in 
the cornea. It is known that the maximum rate 
of change in the corneal radius of curvature 
following birth occurs in the first year of life.” A 
difference of less than 0-1 mm between the 
principal radii of curvature of the cornea will 
cause an astigmatism of 0-50 dioptre. It would 
therefore seem possible that the refractive error 
associated with haemangiomas, which appear 
within the first two months of life, is induced by 
pressure of the lesion leading to a mechanical 
distortion of the cornea. 

Studies of children with normal eyes by tech- 
niques of near retinoscopy,? cycloplegic 
retinoscopy," and  photorefracuon? have 
demonstrated a higher incidence of astigmatism 
in infants than adults. The predominant axis of 
the positive cylinder remains controversial,” ? 
though there is agreement that the astigmatism 
decreases and has largely disappeared by school 
age (4 to 5% years of age). The possibility that 
the astigmatic errors we have recorded reflect the 
normal astigmatism of infancy is small, because 
in each case the axis of astigmatism was related to 
the location of the haemangioma. 

In contrast to the studies on normal infant eyes 
in which astigmatism was shown to decrease over 
the first five years of life Robb’ found that 
astigmatism associated with haemangiomas 
persisted despite resolution of the lesion. Only 
two out of 16 patients lost astigmatism during 
observation — one at 1 year of age and one at 8 
years of age. Astigmatism persisted in 11 beyond 
6 years and in six beyond 12 years. He concluded 
that a permanent corneal change had resulted 
from the presence of the haemangioma. À review 
of 14 children seen in this unit before the 
introduction of steroid injection has also shown 
this failure of the astigmatism to disappear 
spontaneously in children with haemangiomas 
(unpublished data). 

In those of our children who had an astigmatic 
error and responded to treatment with local 
steroids, we noted a marked reduction of 
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astigmatism in 53-896 (seven of 13), a lesser 
reduction in 15:496 (two of 13), and no reduction 
in 30-896 (four of 13). These results may in fact 
simply reflect a return to the rate of spontaneous 
reduction in astigmatism that might be expected 
in unaffected children, though greatly exceeding 
the. rate of reduction seen with untreated 
haemangiomas. It cannot, however, be argued 
that successful treatment of the haemangioma 
removes the risk of amblyopia and therefore 
regular refraction and visual assessment remain 
necessary. 

No serious complications were seen in this 
study. Reported complications, however, 
include eyelid necrosis,” permanent subcu- 
taneous fat atrophy,” and central retinal artery 
occlusion” — presumed to be due to retrograde 
arterial flow leading to embolism of steroid 
suspension in the central retinal artery. We 
believe these risks can be minimised by accurate 
injection technique at multiple sites in the lesion, 
taking care to avoid direct injection into the 
vascular channels by drawing back on the syringe 
before injection. In addition the potential for 
adrenal suppression and the risks of a general 
anaesthetic exist. Although the dosages used 
might potentially lead to transient suppression of 
cortisol levels,” the half life of the steroid 
regimen used is less than 30 hours and we 
observed no major systemic effects. We found 
only one case of subcutaneous fat atrophy which 
resolved over a period of six months. 


Conclusion 

Intralesional injection of steroids is an effective 
way of managing haemangiomas in children. 
Most respond to one or two injections within a 
period of two to four months and achieve a 


‘satisfactory resolution of the lesion. In view of 


the high incidence of visual disability associated 
with vascular hamartomas and the possibility 
that treatment may have a role in reversing the 
high rate of induced astigmatism found, we 
would suggest treatment is carried out at an early 
stage for any lesion thought likely to lead to 
anisometropia, strabismus, or lid closure. 
Particular attention should be paid to children 
with a haemangioma of the upper lid, and follow- 
up refraction and visual assessment are essential. 
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Extracapsular cataract extraction with posterior 
chamber lens implantation in Fuchs's heterochromic 


cyclitis 
G S Baarsma, J de Vries, C D Hammudoglu 


Abstract 

Twenty-two patients with Fuchs's hetero- 
chromic cyclitis had a posterior chamber 
intraocular lens implanted after extracapsular 
cataract extraction. After a mean follow-up 
period of 2-5 years (range, 6 to 70 months) half 
the patients had a visual acuity of 1-0 or more. 
The results compare favourably with those in 
the general population. 


Although Fuchs in 1906 was not the first to 
report patients with cataract in eyes of lighter 
colour than their fellows, Lawrence having 
preceded him in 1843, his study of 38 cases was 
the most extensive and established the essential 
features of the syndrome bearing his name: mild 
cyclitis, change in colour of the iris, absence of 
synechiae, presence of fine keratic precipitates, 


and the preservation of vision except for the 


commoni development of complicated cataract. 
Most, if not all, patients with Fuchs’s 
heterochromic cyclitis develop some degree of 
cataract,'? 
It has been observed that (intracapsular) 
cataract extraction in these patients has a 


relatively good prognosis. Brückner and Meisner’ | 


wrote in 1929 (trans): ‘Operation of this form of 
(strictly speaking) cataracta complicata mostly 
has a good result. The eyes endure the operation 
without much reactive inflammation. . . . One 
must be somewhat reserved about the prognosis 
for vision because of the often present vitreous 


opacities which are not visible before the © 


operation because of the cataract.’ Their 
impression is supported by more recent studies,*? 
though less favourable results have also been 
published.** 

Little is known about the additional risks of 
intraocular lens implantation in these patients. 
Following the recent study of Gee and Tabbara’ 
we report here a retrospective analysis of the 


visual acuity results as well as the surgical and ` 


postoperative complications in 22 patients with 
Fuchs's heterochromic iridocyclitis who under- 
went an extracapsular cataract extraction with 
implantation of a posterior chamber intraocular 
lens. 


Patients and methods 

The population of the Uveitis Policlinic of the 
Rotterdam Eye Hospital was screened for all 
patients who met the following criteria: (1) 
Fuchs’s heterochromic cyclitis: (2) extracapsular 
cataract extraction with implantation of a 
posterior chamber intraocular lens; (3) no 
previous surgery; and (4) a minimal follow-up 
period of six months. 


Thirty-eight patients with Fuchs’s hetero- 
chromic cyclitis had to be excluded. Four under- 
went an intracapsular cataract extraction with or 
without lens implantation; seven had an extra- 
capsular cataract extraction without lens 
implantation; in two the follow-up period was 
too short; and the remaining 25 patients were not 
operated on at all. We finally obtained 22 
patients, and our retrospective analysis is based 
on them. 

All patients were admitted to hospital and 
received indomethacin and phenylephrin eye- 
drops one day preoperatively. Surgery was under 
local anaesthesia in three patients and under 
general anaesthesia in the other 19 patients. 

After preparation of a fornix based conjunc- 
tival flap, limbal incision, capsulotomy, nuclear 
expression, and manual aspiration/irrigation of 
the remaining cortex, a Pearce one-piece poly- 
methyl methacrylate (PMMA) posterior chamber 
lens was inserted. In 14 patients sodium 
hyaluronate (Healonid) was used during cap- 
sulotomy and at the time of lens insertion. The 
incision was closed with one 10-0 nylon running 
suture. In some patients surgery was completed 
with a parabulbar injection of gentamicin 20 mg 
in combination with betamethasone 4 mg. 

Postoperatively all patients were treated with 
indomethacin eyedrops and  gentamicin/ 
dexamethasone eyedrops, both three times a 
day. All patients were discharged on the fourth 
postoperative day. 


Results 

Twenty-two patients received a posterior 
chamber intraocular lens after extracapsular 
extraction. The group consisted of nine women 
and 13 men, ranging in age from 14 to 81 years, 
mean 42 years. Most patients had a posterior 
subcapsular type of cataract. Preoperative visual 
acuity ranged from light perception to 0-5. 
Fourteen patients had a visual acuity of less than 
0:1. One patient used antiglaucoma eyedrops 
prior to operation. 

Patients have been followed up for six to 70 
months, mean 32 months, after operation. The 
preoperative follow-up ranged from three to 20 
years, mean 10 years. 

After extracapsular cataract extraction with 
posterior chamber intraocular lens implantation 
the visual acuity improved in all patients except 
one. Eleven patients (5096) obtained a visual 
acuity of 1:0 or more, while in three patients 
(1496) visual acuity was less than 0:5 at the 
last follow-up visit. 

As regards surgical and postoperative 
complications (Table 1), we observed two 
patients with small transient anterior chamber 


Table 1 Surgical and postoperative complications (%) 








Complication ` At B C D 
Anterior chamber aes 13 4 1+3, 
Vitreous loss/capsular rupture ; 2 0 0 2-4 
_ Posterior capsule opacification 8 - 4 15 
A glaucoma 0 0 0-5 
Posterior synechiae M 0 19 2-0 
Clinical persistent cystoid - ^ ' . ! 
macular oedema 0 0 22 ^" 0*6 
Retinal detachment o° 0, 0 1-15 . 
Endophthalmitis 0 0 0 02" 
Postoperative VA less than 0'5 5 0 15 5-10 
Postoperative VÀ 1-0 or more 50 27 26 65 
Fibrinous reaction 5 0 - , 96 





*A: Eye Hospital 1990, n:422. B: Gee and Tabara,’ n= 15: 
Fuchs's  heterochromic cyclitis. C: Foster et al, ! na27: other types 

of uveitis. D: Fagadau et al," Guzek et al;" Stark et al,” Smith 

et al, # Ohrloff et al, 5 O'Donnell and Santos: * general 

population. 


` haemorrhages during surgery. In two patients 
there was a positive vitreous pressure, and in one ` 


patient a capsular rupture with vitreous loss. In 
two patients it was necessary to make an irido- 
tomy, because it was impossible to widen the 
pupil sufficiently owing to previous antiglaucoma 
medication with miotics. 

In two patients we observed a secondary 
glaucoma which was not present preoperatively. 
The pressures were well controlled by topical 
medication. Ten patients developed some degree 


of posterior capsule opacification. In four .of 
them this was successfully treated with Nd-YAG : 


laser capsulotomy. In four patients there was 
impairment of visual acuity (to the level of 0-4 to 


0-5) due to vitreous opacities. One patient had a . 


postoperative visual acuity. of 0-1 because of 
visual field loss due to glaucoma. 

We did not encounter any case of id 
: detachment, endophthalmitis, or persistent 
clinical cystoid macular oedema. 


Discussion 

Cataract is one of the most t prominen signs of 
Fuchs’s heterochromic cyclitis. So much so that 
Fuchs in his textbook discussed it in a chapter 
about diseases of the lens and called it: *Cataracta 
in oculo coeruleo oder heterochromiekatarakt'. 

In an attempt to answer the question: Is 
extracapsular cataract extraction with implan- 
tation of a posterior chamber intraocular lens a 
justifiable procedure in patients with Fuchs’s 
heterochromic cyclitis? we compared our results 
with the results of extracapsular cataract extrac- 
tion with | posterior chamber lens implantation in in 
other series of patients. 

We selected three kinds of studies: patients 
with Fuchs’s heterochromic cyclitis,” patients 
with other types of uveitis, and 
patients from the general population. RO UA 
comparison with intracapsular operated patients 
was not done. 

The final -visual acuity in our patients is 
comparable with that of the general population. 
Half our patients achieved a visual acuity of 1-0 
or more versus 65% of the general population. 
But in Fuchs’s heterochromic cyclitis there is an 
increased risk of anterior chamber haemorrhage, 
postoperative glaucoma, posterior synechiae, 
and a postoperative fibrinous reaction. The 
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anterior chamber haemorrhage (Amsler's sign) 
was in both cases small and transient. It never 
interfered with the operation. In two patients 
who needed an iridotomy, miosis was due to 


‘previous antiglaucoma medication. The high 


incidence of postoperative glaucoma is in our 
opinion not related to surgery, since in the 
natural course of Fuchs’s heterochromic cyclitis 
15-1896 patients develop glaucoma.'? We cannot 
explain the occurrence of posterior synechiae 
after surgery. 

Our group of patients is probably too small to 
detect any increased risk for persistent cystoid 
macular oedema, retinal detachment, or 
endophthalmitis as compared with the incidence 
in the general population. 

It is difficult to compare our results with those 
in patients with other types of uveitis. Foster et 
al" did an extracapsular cataract extraction with 
intraocular lens implantation in 27 patients with 
uveitis, including one patient with Fuchs’s 
heterochromic cyclitis. The postoperative visual 
acuity was 1-0 or more in only 26% of the 
patients. There was also a relatively high 
incidence of persistent clinical cystoid macular 
oedema. So the visual prognosis after cataract 
surgery seems to be better in patients with 
Fuchs’s heterochromic cyclitis than in patients 
with other types of uveitis. One has to take into 
account, however, that all the patients reported 
on by Foster et al" had a visual acuity of 0:1 or 
less preoperatively. 

When we compare our results with those of 
Gee and Tabbara,’ the most striking difference is 
the better visual outcome. There are at least two 
possible explanations for this. First, all our 


" patients had an intraocular lens implanted, while 


a third of their patients did not; and, secondly, 
there was a difference in preoperative visual 
acuity. 68% of our patients had a preoperative 
visual acuity of 0-1 or less versus 93% of their 
patients. 


CONCLUSION 

Implantation of a posterior chamber intraocular 
lens is a justified procedure after extracapsular 
cataract extraction in patients with Fuchs’s 
heterochromic cyclitis. It does not constitute an 
additional risk. Or in the words of Fuchs himself 
(trans)": “These cases are generally not compli- 
cated by underlying disease and can be operated 
upon with good results’. 
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FIFTY YEARS AGO 


A case of biue sclerotics 


This case of blue sclerotics may be of interest to 
your readers. The association of deafness and lia- 
bility to fracture of bones is well known, but there is 
some doubt as to whether the sclera is thin and so 
the choroid shows through, or is of normal thickness 
but transparent. 

‘There was a history of deafness of the left ear of 
long standing, and of recent fractures of the femur 
on stepping off an omnibus. As far as she knows, 
none of her relatives is deaf, has blue sclerotics, or 
has sustained fractures. The patient was brought to 
me by her doctor, as she had almost lost the vision 
of her left eye. On examination the blue sclerotics in 
both eyes were very noticeable, the vision of the 
right eye was 6/6, and of the left perception of light 
only. The tension of the right eye was normal, but 
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that of the left was raised considerably. The field of 
vision of the right eye was normal. The patient is 
aged 46 years. 

As the tension did not lessen with the use of 
miotics, I decided to trephine the left eye. Though I 
expected the sclera might be thin, I was surprised to 
find how very thin it proved to be. One complete 
turn of the Elliot’s trephine was sufficient to cut 
through. 

My object in reporting this case is not to discuss 
the treatment of the glaucoma, but to draw attention 
to the thinness of the sclera, and to the absence of 
stretching of the sclera with such an increased 
tension in an eye with so thin an outer coat. — 
Spencer Walker JP. 

Br F Ophthaimol 1941; 25: 383. 
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Adhesives in retinal detachment surgery 


Methods of break sealing have not changed significantly since 
Gonin devised the operation of ignipuncture using scleral 
cautery, as all current techniques rely on the production of a 
thermally induced inflammatory lesion which heals to form a 
chorioretinal scar. The treated break has to be closed against 
the retinal pigment epithelium while healing is taking place, 
which in simple detachments is usually achieved by scleral 
indentation. In complicated cases where vitrectomy has been 
performed and in selected simple detachments an internal 
tamponading agent is required to close the retinal break while 
the chorioretinal scar develops. Internal tamponade with gas 
and air can be complicated by cataract formation, raised 
intraocular pressure, or secondary glaucoma. Silicone oil 
causes cataract, glaucoma, and keratopathy in a considerable 
proportion of cases, and most develop refractive errors and 
: emulsification. Early removal of silicone oil helps to reduce 
the incidence of some of these complications and makes them 
easier to manage, but retinal redetachment occurs in 12-30% 
of eyes. In addition, cryothermy has been implicated in the 


pathogenesis of proliferative vitreoretinopathy, as it induces: 


breakdown of the blood-retinal barrier, causes a localised 
inflammatory response, and disperses viable retinal pigment 
epithelial cells into the vitreous cavity. 

Several adhesives have been tried as a novel, non- 
inflammatory means of creating chorioretinal adhesion for 
selected complicated detachments. Their main advantage is 
that break sealing would occur immediately, makirig internal 
tamponade largely unnecessary. The adhesives that have 


been evaluated include cyanoacrylates, fibrin, mussell glue, . 


and other synthetic and biological compounds. Some of these 
adhesives have already found a place in the management of 
certain anterior segment conditions. 

The cyanoacrylates are a group of adhesives formed by the 
condensation of cyanoacetates and formaldehyde, which 
rapidly polymerise on contact with anions. During poly- 
merisation heat is produced, and during hydrolytic 
degradation formaldehyde is released. Brooks McCuen is 
currently championing the use of cyanoacrylates in retino- 
pexy, and he uses N-butylcyanoacrylate (Histoacryl), which 
has been shown to be less toxic than methylcyanoacrylate. 
Minute: drops of the adhesive are applied to the edge of 
flattened retinal breaks after vitrectomy, fluid/air exchange, 
and drying of the retinal surface. The adhesive is mixed with 
iophendylate, which slows polymerisation, and is delivered 
with a specially designed applicator which prevents the 
adhesive from polymerising within the delivery system. In 
preliminary animal work Histoacryl produced strong, 
immediate, and permanent adhesion between the retina and 
retinal pigment epithelium,' but localised retinal necrosis 
developed round the drop of adhesive. Affected retina either 
developed full thickness retinal holes or became atrophic.’ 


These findings were more pronounced in silicone oil filled : 


eyes,’ which could be due either to an insulating effect or to 
localisation of toxic products. 

So far 34 patients have been treated with Histoacryl, with 
good surgical results.** It appears that the human retina is 
less susceptible to cyanoacrylate ‘toxicity’ than the rabbit 
retina, though two eyes developed periadhesive retinal holes. 
McCuen currently advocates the use of cyanoacrylate retino- 
pexy for the management of complicated retinal detachments 


that have been refractory to other forms of treatment and to 
avoid the complications of internal tamponade with silicone 
oil. 

Fibrin, made from either autologous plasma, human or 
autologous fibrinogen, and bovine thrombin, has also been 
used experimentally and clinically. In experimental animal 
models fibrin has been shown to be non-toxic, but it produces 
only temporary adhesion because the fibrin clot readily lyses 
despite the addition of aprotonin, a proteolytic enzyme that 
delays fibrinolysis. Fibrin retinopexy has also been associated 
with the formation of epiretinal membranes when used in the 
rabbit. Coleman has treated seven patients with macular holes 
and giant retinal tears, and he applied the adhesive to the 
edge of the break after vitrectomy with peroperative retinal 
flattening and fluid-air exchange. The retina became 
reattached in three of the four eyes with macular holes, but 
none of the giant retinal tears remained flat postoperatively. 
No complications that could beattributable to the fibrin were 
noted after surgery.‘ l 

Other adhesives that have been evaluated for retinopexy in 
an experimental setting are mussel} protein, transforming 
growth factor beta (TGF-B), acetate polymers, and poly- 
siloxanes. The latter are adhesives used in dentistry. The 
acetate polymer looks promising, as it gives good adhesion 
between the retinal pigment epithelium and retina and is not 
toxic.” The polysiloxane adhesive has the advantage that it 
can be delivered in an aqueous environment, but it causes a 
localised granulomatous tissue reaction.’ Mussell glue has 
also undergone preliminary evaluation in an animal model. 
The foot of the mussell bivalve attaches itself to underlying 
substrates via a bysuss thread, using a powerful two- 
component proteinaceous adhesion. Natural, extracted 
adhesive and protein manufactured by bioengineering 
techniques are both available, though they have not yet 
passed FDA regulations. Preliminary studies show that this 
adhesive may prove of value in retinopathy, as it 1s not toxic 
nor does it stimulate an inflammatory reaction when injected 
into the vitreous cavity.” TGF-B has been delivered to retinal 
breaks in a hyaluronic acid vehicle, where it stimulated a 
localised wound healing response with sealing of retinal 
breaks." Although breaks were sealed with TGF-D, as with 
cryothermy, a time factor is involved, and internal tamponade 
would still be necessary. 

Despite considerable research the ideal adhesive remains 
elusive as those evaluated to date are either toxic, difficult to 
deliver, provide only transient adhesion, depend on a 
cellular wound healing response, or stimulate an inflam- 
matory reaction with epiretinal membrane formation. The 
ideal adhesive would be readily available, easy to prepare, 
store, and sterilise and also be easy to apply to the retinal- 
RPE surface. Some of the problems of delivery would be 


-avoided if a one-component adhesive were available that had 


a polymerisation time that could be manipulated. The 
adhesive would have to provide permanent adhesion or 
stimulate a purely localised wound healing response, be non- 
toxic and non-inflammatory. If a suitable adhesive could be 
found, the management of selected complicated detachments 
would be simplified and the complications related to aya- 
thermy and internal tamponade avoided. 
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Clearance of corneal crystals in nephropathic 
cystinosis by topical cysteamine 0:5% 


Nicholas P Jones, Robert J Postlethwaite, Joan L Noble 


Abstract 

A 2-year-old girl with nephropathic cystinosis 
was successfully treated with topical cyste- 
amine 0-5% to one eye. Clearance of crystals 
from the treated cornea was virtually complete 
after three months. The possibilities and 
limitations of this form of treatment are 
discussed. 


Infantile nephropathic cystinosis is an autosomal 
recessive condition leading to the progressive 
accumulation of cystine in tissues including the 
eye.' Characteristic crystal deposition within the 
cornea and conjunctiva leads to intense photo- 
phobia and visual disability. Later, crystal 
deposition in the iris, on the lens capsule, and 
within the retina? further affects vision. The use 
of oral cysteamine has been shown to reduce 
cystine deposition systemically and to improve 
renal function? but an effect on the cornea has not 
been demonstrated. Trials of topical cysteamine 
have shown variable response to treatment, * 
with a minority of patients showing substantial 
clearance of crystals over treatment periods 
ranging from four to 37 months. We report on a 
child with nephropathic cystinosis who, with 
good compliance to intensive treatment, obtained 





Figure 1 Right cornea before treatment, showing typical 
severe crystal deposition. 


excellent corneal clearance of crystals within 
three months from an initial, severely affected 
state. 


Case report 

The patient, a 2-year-old girl, had typical ocular 
signs of nephropathic cystinosis, with severe 
crystal deposition within the cornea and con- 
junctiva. The corneal stroma was more deeply 
involved at the periphery but involved at least 
the anterior half at the visual axis (Fig 1). There 
was intense photophobia. The signs were 
symmetrical. 

Topical 0-596 cysteamine drops were instilled 
into the right eye only, hourly during waking 
hours. Treatment was performed by the patient's 
mother, who was highly motivated, and com- 
pliance was considered to be excellent. After 
three months the eyes were re-examined by the 
same observer (NPD. The crystals were com- 
pletely cleared from the axis of the right cornea. 
Clearance was substantial, but not complete, 
from the peripheral cornea (Fig 2). The 
diminution in photophobia during anterior seg- 
ment photography was obvious. The left cornea 
was unchanged from its appearance three months 
previously. Treatment to the left eye has now 





Figure? Right cornea after treatment for three months, 
showing virtually complete clearance of crystals except in the 
extreme periphery. 
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given a similar result, and we aim to find a 
maintenance dose which is both effective and 
acceptable to the patient. 


Discussion 
The symptoms of -photophobia and glare 
disability in nephropathic-cystinosis can be dis- 
abling.’?* Increased survival time following the 
use of systemic cysteamine, or after renal trans- 
plantation, makes the long-term ocular effects of 
great significance.’ Corneal transplantation has 
been used for intractable symptoms," yet crystals 
may quickly accumulate again after such inter- 
vention.’ An effective long-term ope! therapy 
is clearly desirable. 

The results of topical cysteamine therapy have 
been generally disappointing.** Most patients 


studied by Kaiser-Kuper et al did not show any . 


discernible effect of treatment, but cysteamine 
0-596 appeared more effective than 0-1%.° 
Compliance is clearly a problem with ‘hourly 
administration of drops, but it is likely that such 
frequency will not be required for maintenance 
treatment once the cornea has been cleared. The 
time taken to clear the cornea is probably related 
to the initial severity of crystal deposition. Our 
patient demonstrates that with good compliance 
with hourly drops of 0-596 cysteamine an 
excellent result can be obtained. If problems 
with compliance in long-term therapy are 


Jones, Postlethwaite, Noble 


encountered, it may be that a sustained-release 
fornix-held preparation would prove useful. 

No problems with ocular toxicity have been 
noted with 0:5% cysteamine,’ yet large-dose 
systemic administration has been shown to be 
cataractogenic.” Since, to be effective, topical 
cysteamine therapy would be required for life 
in patients with cystinosis, the long-term effects 
of such treatment require further evaluation. 

We are grateful to Mr A Prest for the production of the 
illustrations. 
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rest of the world for the excellence of its medical services and the help it has given to 
thousands of patients. 
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In BMJ's 150 year history has taken it from small beginnings in Worcester as the Provincial 
Medical and a | Journal to its current position as a major international medical journal. On the 
way there have been rows, editors’ dismissals, and battles with the BMA and royal colleges as well 
as growing success and authority. In Mirror of Medicine the historian P W J Bartrip provides a 
shrewd and perceptive commentary on the BMJ's progress, placing its history in the context of con- 
temporary events and examining its treatment of many key themes in medical science and society, 
including public health, military medicine, quackery, sex, and the birth of the NHS. He also pro- 
vides pen portraits of some of its most outstanding editors, among them the charismatic Ernest 
Hart, his successor Dawson Williams, and the doughty Hugh Clegg. The BMJs present editor, 
Stephen Lock, provides a postscript on the state of the BMJ today. 
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Juvenile fibromatosis of the orbit: a case report with 


review of the literature 
R Jean Campbell, James A Garrity 


Abstract 

Proliferation of fibrous tissues to form a 
localised mass with infiltrating margins may 
occur anywhere in the body; involvement of 
the orbit is rare. Children and young adults are 
most commonly affected. The term ‘juvenile 
fibromatosis' is one of several synonyms. Of 
the two main forms of this entity, the solitary 
form is the more common and the prognosis is 
good. The multicentric form has a poor prog- 
nosis. The patient described, a 2'/2-year-old 
boy, had a solitary nodule of juvenile fibro- 
matosis removed from the right orbit and was 
asymptomatic 2*/4 years postoperatively. 


Fibroblastic proliferations of the orbit are rare. 
Fibromatosis is more common in children and 
must be distinguished from a true malignant 
neoplasm. The patient described had a slowly 
progressive superior orbital mass shown by his- 
tology and electron microscopy to be juvenile 
fibromatosis. This entity is locally aggressive but 
does not metastasise. 


Case report 


CLINICAL HISTORY 

A 25-year-old boy sustained a right ‘black eye’ 
as a result of a fall. Over a six-month period right 
ptosis with inferior displacement of the eye 
occurred, and a soft mass was palpated in the 
superior orbit. A soft discoid mass (6x 2 x 1 mm) 
was removed by incisional biopsy. The diagnosis 
was benign haemangioendothelioma. 

Six months postoperatively, 
apparent clinical progression, the lesion was 
injected with 1-0 ml of 50% dexamethasone/50% 
betamethasone. Nine months postoperatively 
the patient was seen at the Mayo Clinic. On 
examination his visual acuity was 20/80 right eye 
and 20/30 left eye. The right globe was proptosed 
and downwardly displaced (Figs | and 2). 

At lateral orbitotomy a firm, greyish white 
mass (3x 2:5 1-5 cm) was removed (Fig 3). 





The right globe has 6 mm of proptosis and is 
downwardly displaced 5 mm. A firm, non-tender, palpable 
mass was present beneath supraorbital rim. Supraduction in 
the right eve was severely limited. 


Figure | 
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Figure 2| Axial (A) and reformatted coronal ( B) computed 
tomography scans of orbit demonstrate a lobulated, well 
demarcated, enhanc ing, soft issue mass within superior latera 
quadrant of right orbit. There is slight retrobulbar extension 
and downward displacement of globe. Sclerosts and 
remodelling of orbital roof are noted. ( B: Courtesy of the 
University of Minnesota, Minneapolis, Minnesota 


PATHOLOGY 

The margins were free of tumour. Tissue was 
fixed in 2% glutaraldehyde and 10% neutral 
buffered formalin. Staining techniques included 
haematoxylin-eosin, periodic acid Schiff with 





Firm, greyish white mass (3 * 2-5 
removed from right orbit. 


Figure 3 





Figure 4 — Cellularity varies from area to area. Solid spindle cells (S), vascular component 
(V), and dense collagen (C). (Haematoxylin-eosin, x 160.) 
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Figure 5 





and without diastase digestion, Masson tri- 
chrome, Movat pentachrome, Wilder reticulin, 
Mallory's phosphotungstic acid-haematoxylin, 
Bodian, and alcian blue. 

Sections from different parts of the tumour 
showed variation of cellularity from area to area 
(Fig 4). Dense collagenous strands were present 
in one area; in others an admixture of spindle 
cells and plump fusiform cells arranged in 
ribbons, fascicles, and bundles was present 
(Fig 5). Mitotic figures were rare. Small numbers 
of mononuclear cells were dispersed throughout, 
and giant cells were randomly scattered within 
some of the densely cellular areas. These cells 
were thought to eventuate from the previous 
operation. Vessels were most abundant in the 
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Spindle cells (S) intertwine. Collagen (C) ts surrounded by slit-like vascular 


channels (arrow). ( Haematoxylin-eosin, x 400. ) 
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central portion of the tumour and varied from 
slit-like cavities (Fig 6) and capillary channels to 
cavernous spaces. 

The special stains confirmed that the spindle 
cells were fibroblasts. 

Electron microscopy showed great variability 
of the cells from one area to another, but the 
fibroblast, in various degrees of differentiation, 
predominated (Fig 7). Many fibroblasts showed 
irregular dilatation of the rough-surfaced endo- 
plasmic reticulum and fine microfilaments 
(Fig 8). Macrophages with membrane-bound 
lysosomal structures within the cytoplasm were 
present. 


Discussion 

The group of fibromatoses has been defined as 
consisting of non-metastasising fibrous tumours 
that invade locally and recur after surgical 
excision.’* On occasion they may regress spon- 
taneously.'" Most commonly they present in 
early childhood and young adulthood. The histo- 
logical features of those that occur in children 
often differ markedly from those in adults’ and 
do not always correspond with the clinical 
behaviour. '' * 

Stout’ used the term ‘juvenile fibromatosis' to 
include a number of entities. One of these, 
congenital generalised fibromatosis, has been 
described under various names, including 
diffuse congenital fibromatosis." The many 
names used reflect the histogenic hypotheses in 
addition to the histological picture. The term 
‘fibromatosis’ without qualification has been used 
for fibrous growths that could not be included in 
these categories."' 

The subgroup of juvenile fibromatoses, 
namely ‘congenital generalised fibromatosis," is 
further subdivided' " " into (1) a solitary form; 
(2) a multicentric form in which the fibrous 
proliferation is restricted to subcutaneous 
ussues, skeletal muscle, and the ends of long 
bones; and (3) a generalised form with visceral 
involvement in addition to the features of the 
multicentric form.’ The solitary form is the more 
common.'""*"^ [n one study," 73-8% of 
tumours were solitary, and the term ‘myofibro- 
matosis' was used because of the histological 
resemblance to smooth muscle tissue. The 
tumour showed a preference for the head and 
upper part of the body, including the arm.^ " " 
However, only a few patients with ocular adnexal 
involvement have been described." ^ 

A female infant with congenital generalised 
fibromatosis and a large right infiltrating orbital 
tumour has been described." This mass also 
showed variation in cellular density, with 
marked vascularity in the peripheral areas. In a 
study of six children! five had involvement of the 
inferior orbital rim, with tumour extension into 
the lower lid in one patient. A solitary tumour 
localised to the zygomatic bone has been 
reported in a 3-month-old infant." All these 
solitary lesions" were managed by local 
excision. 

Bilateral orbital involvement has been des- 
cribed in a 5-month-old boy with the congenital 
multicentric form of the disease." Fibromatosis 
of the cornea and limbus in association with 


Juvenile fibromatosis of the orbit: a case report with review of the literature 


Figure6 Central portion of tumour with spindle cells, sparse mononuclear cells (arrows), and 
slit-like vessels. (Haematoxylin-eosin, x 630. ) 


congenital generalised fibromatosis has also been 
reported." ” 

The solitary lesion averages 3 cm in diameter, 
is of slow growth, and has circumscribed or 
infiltrating — edges. ^"^" The histological 
features of the solitary and generalised forms are 
similar.“ Within an individual tumour the 
histological picture may vary from one field to 
another. '"" For this reason needle biopsy, 
frozen section,' " or even incisional biopsy are 
inadequate and may even be misleading (Fig 4). 
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This variation in pattern is a characteristic. Areas 
composed of densely cellular spindle-shaped 
cells coexist with areas that are heavily vascu- 
larised, and necrotic foci may be present." The 
microscopic picture may be confused with that of 
other mesenchymal neoplasms. 

Electron microscopic studies of solitary 
tumours of orbital tissue" and bone" have shown 
that the basic tumour cell is the fibroblast in 
various stages of differentiation. Our studies 
support this finding and emphasise the wide 
variability from one portion of the tumour to 
another. Several authors have described smooth- 
muscle-like filaments. " 

The pathogenesis of the tumour remains un- 
clear. Trauma is considered to be coincidental. 
Although familial cases have been reported in 
congenital generalised fibromatosis,' " *^ none 
have been reported thus far in patients with 
ocular adnexal tumours. 

In conclusion, solitary form of fibromatosis, 
though benign, may recur; local excision with 
clear margins is recommended. The diagnosis 
may be made by examination of several sections 
from different parts of the tumour. Indeed. 
incisional biopsy may be misleading. The com- 
bination of features suggestive of haemangio- 
pericytoma, leiomyoma, and neurofibroma aids 
in the diagnosis. The variability of the cellular 
component as seen by light and electron micro- 
scopy emphasises the wide range of differentia- 
tion of the fibroblast. Fibromatosis may be 
regarded as a disease process of wide spectrum. 
The prognosis for the solitary form is good. 


This paper was presented at the Verhoeff Society, Boston, on 
13-15 April 1989 


[m € a j 
^ x £^ 


y 
m. i 
R ee FA 


6o 





Figure 7 Electron micrograph showing fibroblasts in various degrees of differentiation. (7 17 500. 
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Figure 8 Electron micrograph showing fibroblast with distended, rough-surfaced endoplasmic reticulum. (x37 S00.) 
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Ablepharon macrostomia syndrome 


N J Price, R E Pugh, P A Farndon, H E Willshaw 


Abstract 

The association of congenital ablepharon with 
the absence of eyelashes and eyebrows, a wide 
mouth (macrostomia), and auricular, nasal, 
genital, and other systemic anomalies has been 
termed the ablepharon macrostomia syn- 
drome. One such case is reported which 
illustrates the importance of immediate post- 
natal ocular management to minimise severe 
visual loss. 


Various rare congenital anomalies of the eyelids 
are known to be associated with other develop- 
mental defects. In the ablepharon macrostomia 
syndrome (AMS) complete absence of all eyelids, 
a large mouth, absence of eyebrows and eye- 
lashes, low set abnormal pinnae, irregular 
anterior nares, flattened malar eminences, dry, 
coarse and redundant skin, absence of lanugo, 
webbed fingers, absent or vestigial nipples, 
ambiguous genitalia, cryptorchidism, and 
ventral hernia may be found. 

We believe only three cases of AMS have been 
reported, the first two by McCarthy and West 
and a third by Hornblass and Reifler.’ We report 
a further case highlighting the need for urgent 
evelid construction. 


Case report 
The baby was born in July 1986 to a primigravid 
mother aged 28 years and non-consanguinous 
father aged 35 years. There was no family history 
of congenital abnormalities. Pregnancy had been 
uncomplicated. The following congenital 
abnormalities were noted at birth; shallow orbits 
with inadequate eyelids (Fig 1), hypertelorism, 
large square mouth (Fig 2), protrusion of maxilla, 
and malformed and low set ears. The skin was 
wrinkled and hairless; lashes and eyebrows were 
absent. The genitalia were ambiguous. 
Haematological, biochemical, and hormonal 
profiles and CT scan of the head were all 
reported as normal. Chromosomal analysis 
revealed a normal male karyotype. 





Macrostomia, large square mouth with apparent 
failure of fusion of the lateral lip clefts. 


Figure 2 





Figure] Facial appearance at birth. Ablepharon, th 
absence of all evelids, with conjunctival chemosis and corneal 
ulceration. 


On the first postnatal day corneal opacities and 
gross conjunctival chemosis were noted. By the 
fourth day bilateral corneal vascularisauon and 
central ulcers had developed. Following 
intensive topical antibiotics and lubricants, 
bilateral ‘tarsorrhaphies’ were attempted but had 
broken down within two days. On the tenth day 
corneal cover was achieved by supplementing 
the upper eyelids with bilobed temporal scalp 
rotation flaps (Fig 3). By age 7 weeks the corneal 
ulcers had healed, leaving vascularised central 
opacities. The lids were functioning well. No 





Improved corneal cover and cosmetic appearance 
following bilateral bilobed temporal NL alp rotation flaps 


Figure 3 
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Figure4 Initial incisions. iy operon. eon it al 
upper lids while rotation flaps fill the resultant defects 


fundal details could be seen. The flash visually 
evoked response showed a small P2 and large 
amplitude P3 at 250 ms. The electroretinogram 
was normal. His general development at age 15 


‘months was within normal limits for a partially 


sighted child. 

Topical therapy was gradually reduced to 
liquid paraffin ointment once daily, and by the 
age of 20 months the corneal opacities had 
diminished and forced eye closure was complete 
on both sides. Aged 27 months he underwent 
right penetrating keratoplasty and bilateral 
supplementation of the lateral lid regions by 
means of C-shaped free grafts from the supra- 
clavicular fossae. This improved lid function, 
cosmetic appearance, and vision. Left penetrat- 
ing keratoplasty 1s also planned. 


Discussion 

This case and the three cases of AMS reported 
previously by McCarthy and West! and by 
Hornblass and Reifler? share features which 
characterise a distinct condition. All cases show 
bilateral absence of eyelids, eyebrows, and eye- 
lashes, an apparent failure of lateral lip fusion 
giving rise to the large fish-like mouth, abnormal 
ears and nose, ventral hernia, absence of lanugo, 
ambiguous genitalia, and cryptorchidism. 

In contrast, a female case described by Barber 
et aP had a remarkably similar facial appearance 
to the reported cases of AMS but there were 
other notable differences. Cesarino et al chose 
to describe their caseas lid agenesis-macrostomia- 
psychomotor - retardation-forehead hyper- 
trichosis because a number of features differed 
from those in AMS. 

It had been suggested that AMS is an auto- 
somal recessive condition,’ as ablepharon may 
occur in association with cryptophthalmos,** 
which shares many similar systemic features 
with AMS.**" However, in AMS the periorbital 
tissues are not fused with the ocular surface, all 
cases appear to be sporadic, and all chromosomal 
studies have shown a normal male karyotype. 

The ophthalmic management of these neonates 
begins at birth, with frequent instillation of 
ocular lubricants and antibiotics. Moisture 
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Figure 5S Creation of upper lids following transposition of 
bilobed rotation flaps. 


chambers with plastic wrappings’ or even inferior 
rectus section with upward rotation of the globe” 
may help as temporary measures. 

Most techniques described for four-lid con- 
struction in the adult involve stages in which 
total visual occlusion occurs for some weeks, 
which in the neonate could induce amblyopia. In 
our case, once tarsorrhapies had failed, the upper 
eyelids were lengthened by making horizontal 
relieving incisions down to the levators and 
sliding them down as bipedicle flaps. The defects 
were filled by means of bilobed transposition 
flaps from the temporal scalp on either side (Figs 
4, 5). The flaps are formed at right angles to each 
other and then transposed round into the defect. 
The resultant defect in the first axis is then 
closed.'* There was sufficient conjunctiva present 
to obviate the need for mucosal grafts. This 
technique was favoured because it utilised the 
excessive and hairless temporal scalp skin" and 
the preseptal orbicularis muscle was retained at 
the lid margin. 

Postulated mechanisms for AMS are a primary 
developmental failure, a destruction/absorption 
process, or some mechanical interference. These 
would not, however, explain the other associated 
abnormalities. Neural crest-derived cells con- 
tribute to the connective ‘tissue of the eyelids." 
An ectodermal-mesenchymal induction failure 
could result in ablepharon and the other mani- 
festations of AMS. The thin dry skin lacking i in 
subcutaneous tissue may indicate a primary skin 
disorder. Perhaps a defect in skin elastic tissue 
and therefore skin tension during development 
results in the observed abnormalities (Donnai D, 
personal communication, 1986). Thus. the eye- 
lids may have been prevented from fusing and 
thereby completing normal development. There 
are no reports on skin histology in AMS, but 


` periorbital skin biopsies from our case showed 


no specific abnormality, and collagen studies 
gave normal findings. 


We thank especially Mr L s Holbrook, of Alder Hey Hospital, 


` Liverpool, for gem the plastic ry, Dr Michael Pope, 


of Northwick HO: » for the co. studies, and the 

ts of Medici lustration at cene Hospital, Crewe; 
Selly Oak Hospital, Birmingham and the Royal Hospital, 
Woiverhampton, for the illustration. ; 
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S Hobbs, MB, BS, FRCS, DOMS, 


Henry Edwin Hobbs died on 3 October 1990 
after a long illness. 

His career spanned a period when the prac- 
tice of ophthalmic surgery finally emerged 
from being the part-time preoccupation of a 
general surgeon with a particular interest into a 
specialty in its own right. Indeed his own 
interest In ophthalmology appears to have 
arisen during his short period as an optician 
and his resolve to move into a medical career 
must have demonstrated itself to the London 
Hospital Medical School, doubtless impressed 
by the self-discipline he had shown in holding 
down a job in optical manufacturing while 
educating himself to university entrance stan- 
dard at night school. 

After qualification in 1938 with some distinc- 
tion in his undergraduate career, he did house 
jobs, then took the FRCS in 1941, proceeding 
to the DOMS and the Oxford DO in 1942, and 
entered the Royal Air Force as an ophthalmic 
specialist with the rank of squadron leader. 
After the war he was swept along in the sea 
change taking place which made ophthalmol- 
ogy a scientific discipline. He was particularly 
to the fore in advances in glaucoma, and some 
of those who have become acknowledged 
experts in this field are indebted to him for 
stimulating their initial interest in the subject. 





Glaucoma work inevitably involved study of 
visual field anomalies, which served him well in 
his subsequent appointment to the Maida Vale 
Branch of the National Hospital, where he 
developed a useful device for fixation of an eve 
with a central scotoma during Bjerrum screen 
examination. He was registrar (a title of some 
greater significance in those days) and chief 
assistant at the Holborn Branch of Moorfields 
before taking up consultant posts first at the 
Metropolitan Hospital and subsequently at the 
Royal Northern and Royal Free Hospitals. In 
his later career he retained his Roval Free and 
Maida Vale appointments as well as his busy 
private practice. He was highly respected by all 
his patients, and his work often extended 
beyond the merely clinical. The Royal Free 
benefited from this when Henry was secretary 
of the medical committee; he organised very 


successful annual staff dinners at Claridges 
through just such a ‘patient connection.’ 

Apart from his early glaucoma work he will 
certainly be best remembered for the original 
observation of chloroquine retinopathy docu- 
mented in the joint paper written by him with 
Sorsby and Freedman and published in the 
Lancet in 1959. He came from a deeply religi- 
ous background, which may have prompted his 
ophthalmological concern for leprosy suffer- 
ers: he was honorary consultant ophthalmic 


surgeon to the Hospital and Homes of St Giles, 


East Hanningfield. Leprosy work was regarded 
as particularly important to the Hospital of 5t 
John of Jerusalem. In recognition of this and 
other Christian acts he was appointed first an 
officer and subsequently, in 1970, a com- 
mander of the Order of St Jobn. 

Once he retired from active practice he 
moved permanently to the country, where he 
was able to pursue even more assiduously his 
life-long interests in music and, after a success- 
ful hip replacement, gardening. Sadly, his wife 
died not long after he retired, but his indepen- 
dence carried him through for some years until 
he became unwell. And he was without doubt 
sustained by his three daughters, all of whom 
were a great source of pride. To those of us who 
had close professional contact with him he will 
be best remembered for his valued clinical 
opinion, delivered diffidently but directly, à 
meticulous surgeon, and as a colleague whose 
fairness and rectitude characterised — his 
personal relationships. 

DAVID ABRAMS 


a UU ULUÁÓÓÁ, 


LETTER TO 
THE EDITOR 


Macular degeneration: the facts 


SIR, — Most scientific papers dealing with 
macular degeneration begin with the following 
type of statement’: ‘Macular degeneration . - - 
is the leading cause of severe visual loss in the 
United States and western Europe in persons 
aged 55 years or older . . . [it] is of unknown 
cause.” 

Even the public understands the problem’: 
‘After AIDS and cancer, the medical crisis 
Americans fear most is blindness. . . . More 
than half of all Americans with low vision have 
macular degeneration, a deterioration, of the 
retina that is the number one cause of visual 
deficiency in the elderly. . . - Although help for 
low-vision is plentiful, ophthalmologists often 
fail to refer patients to low-vision organisa- 
tions... 

q can't stand the fact that many of my 
colleagues abrogate their responsibility," says 
Dr Eleanor E Faye. who was a pioneer in 
developing low vision as a clinical specialty. 
‘No orthopedist would tell a patient, Well the 
bone is knit and your arm is bent at a 45-degree 
angle, but there's nothing more | can do for 
you' (personal communication). 

There appears to be only a low correlauon 
between the number and quality of publica- 
tions (though there is no question that if there 
were no reports there could not be any quality). 


To examine this issue we studied the number of 


publications dealing with macular degenera- 
tion as reported in one of our leading medical 
listing Services (Index Medicus), Our records 
show that 609 articles appeared during the last 


Obituary. Letter. Notes 


decade, of which 202 were in foreign languages 
(and therefore not readily available for study). 
With regard to causation, the annual average n 
English language journals is two to four. In all, 
we found 38 over the past 10 years. 

Iris obvious from this search of the literature 
that very little effort has been expended to 
determine the cause of macular degeneration. 
To put this into proper perspective, during the 
same period, 320 articles appeared in 1983 on 
the subject of AIDS. This has exploded to 
approximately 6000 in 1989 even though the 
incidence and prevalence as well as the devasta- 
tion of AIDS and macular degeneration are 
comparable. 

Therefore one must wonder whether we are 
dealing here with a truly insolvable problem, or 
whether, if greater and more organised effort 
were to be expended, the problems of macular 
degeneration might be solved. 

E CHERASKIN 

University of Alabama, 

School of Medicine, 

Birmingham, Alabama 35294, USA 


| Newsome DA, Swartz M, Leone N, Elston R, 
Miller E. Oral zinc in macular degeneration. Arch 
Ophthalmol 1989; 106: 192-8. 

2 Seligmann J. Making the most of sight: a brighter 
future for the millions of Americans with ‘low 
vision. Newsweek 92-93, 16 April 1990. 
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Research grants 
David Cole travel fellowship 


The David Cole travel fellowship, institute 
by Merck Sharp and Dohme in memory © 
Professor David Cole, will assist a visit to 
hospital or research centre during the academi 
year starting 1 October 1991. The award will b 
equivalent to £2000. The purpose of the awar 
is to enable the successful applicant tO gal 
experience and knowledge in pursuit of 
specific project related to glaucoma. 


Glaucoma Group research grant 


The Glaucoma Group research grant, spo 
sored by the International Glaucoma Assoc: 
tion, will be available for a research proj 
clinically orientated to glaucoma for 1991. T 
award will be equivalent to £2500. The gr: 
may be used towards salary or project expen 
or for buving equipment. 


Glaucoma Group research award 


The Glaucoma Group research award, sf 
sored by Alcon Laboratories, will be g! 
in support of a research project relate 
glaucoma. The award will be equivalen 
£2000. 

These awards are available to both me 
graduates and non-medical scientists resi 
in the United Kingdom or Irish. Repu 
They may be held concurrently with « 
awards. Further details and application f 
from: Dr S Nagasubramanian, Secretary ( 
coma Group, Glaucoma Unit, Moorfield: 
Hospital, City Road, London ECI 2PD. 
closing date for applications is 30 Tune 
The successful candidates will be inform: 
August 1991. 
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Editorial 


Trachoma still undefeated 


An attempt to cover the literature on trachoma for the 
purpose of writing an editorial note brings home to one its 
immensity and variety, dealing as it does not only with the 
clinical, epidemiological, and surgical but also the public 
health aspects of the disease, as in the paper by Courtwright 
and others in this issue. Furthermore trachoma has a rich 
historical literature, admirably summarised by Duke-Elder,' 
in which he reminds us among other things of the ancient 
records of trachoma from China in the 27th, Sumeria in 
Mesopotamia in the 20th, and Ancient Egypt in the 19th 
centuries BC. It also appears in the literature of Greece 
and ancient Rome, and according to Duke-Elder the 
name trachoma was used by a Cilician physician, Pedanius 
Discorides, in the first century AD. An English translation of 
trachoma, which is derived from the Greek meaning rough, is 
granular conjunctivitis, and one remembers that, if the 
conjunctiva was thought to be rough, the treatment was even 
rougher, for the ‘granulations’ (follicles) were drastically 
dealt with by scraping, rolling, mangling, and gouging with a 
selection of ferocious instruments in combination with the 
stringent application of various caustic agents. 

The paper in this issue is a salutary reminder to ophthal- 
mologists from the developed countries, who tend to be 
inundated with ‘high tech’ literature, not to forget trachoma. 
During the 90 years of the present century there have been at 
least a dozen major textbooks on the subject and during the 
last 40 years alone several thousand papers and monographs, 
though it is noticeable that the number per annum 
has declined in the last few years from well over 100 in the 
1950s and 1960s to rather fewer in the last two or three 
years. 

These papers cover such diverse and curious aspects as the 
development of immunity to chlamydia in monkeys,’ the use 
of trachoma to avoid military service,’ daily treatment of the 
lids with tannic acid‘ or amnion grafts, ‘moss’ (fungi 
imperfecti) as a suggested aetiological agent,’ and a cure by 
homoeopathy’ as well as a mass of serious accounts 
of aetiology, pathology, and treatment both medical and 
surgical, together with an exhaustive list of surveys in 
virtually every part of the world, from Austria to Vietnam, 
from Casablanca to China, from France to Fiji, and from 
South Africa to Serbia to name but a few. 

As one traces the development of our understanding of the 
disease, it is interesting to see the gradual dawning of under- 
standing of the presumed aetiological agent with its variable 
expression as sometimes relatively mild 'inclusion conjunc- 
tivitis’ or the severe form of trachoma. The cause of such 
diverse manifestations of the response to the Chlamydia 
trachomatis as occur clinically has always been difficult to 
explain. 

It is interesting that in 1970 Wang and Grayston’ suggested 
that differences in the host immunological status could cause 
differing clinical syndromes in infection by similar organ- 
isms, and it was from such immunological studies that the 
serotyping of the virus soon evolved. That the organism 


C trachomatis is the essential infective agent seems now to be 
universally agreed, though since the original description of 
inclusion bodies by Halberstaedter and Prowazek in 1907 
there has been some uncertainty about the exact role of these 
bodies. The position has now been consolidated by the work 
of T'ang and coworkers,” who cultivated the virus on chick 
embryo. Further, Thygeson suggested the agent's inclusion 
in a list of ‘atypical viruses’ of the psittacosis-lympho- 
granuloma-venereum group under the generic name of 
Chlamydozaceae." Trachoma and inclusion conjunctivitis 
were attributed to different members of the group, though for 
some years others thought that there was only a single agent, 
so that the differing manifestations gave rise to a certain 
amount of confusion. The identification of distinct serotypes 
characteristic either of hyperendemic blinding trachoma of 
eye-to-eye transmission or the much less menacing para- 
trachoma, typically sexually or perinatally acquired, has 
confirmed Thygeson’s prediction and eliminated the con- 
fusion. An excellent summary of the refinement of our 
understanding of the infective agent has been given by Barrie 
Jones," who with his coworkers has done a great deal to 
identify the points of similarity and difference between 
blinding trachoma and inclusion conjunctivitis by means of 
both epidemiological and laboratory investigations. 

Much present research is now concerned with the applica- 
tion of our better understanding of the nature of the infective 
agent and its modes of transmission. The various risk factors 
and their roles in relation to local geography and politics in 
various parts of the world are being widely examined, such 
things as water supply, sewage disposal, fly control, and 
traditions of and facilities for personal hygiene probably 
being equally if not more important than the availability of 
local or even systemic antibiotics. It is clear that along with 
cataract, nutritional deficiencies, and —onchocerciasis 
trachoma is still one of the world's major blinding diseases. 


REDMOND SMITH 
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Latrine ownership as a protective factor in 
inflammatory trachoma in Egypt 
Paul Courtright, John Sheppard, Sandra Lane, Aly Sadek, Jülius Schachter, 
Chandler R Dawson 
Abstract . Materials and methods 
We investigated the association between All residents of an Egyptian Nile Delta hamlet, 
inflammatory trachoma in children aged 1-5 Kafr (population 1107), were examined with a 
and environmental and sociodemographic risk portable slit-lamp for inflammatory and cicatri- 
factors in a rural Nile Delta hamlet. Inflam- cia! trachoma in January 1987. This area has 
matory trachoma clustered in households, been the focus of considerable population based 
emphasising the child-to-child nature of research into blindness and trachoma because 
transmission in the hamlet. Multiple logistic trachoma remains a serious public health 
regression analysis revealed three factors problem.*” 
predicting inflammatory trachoma in children: —  The.clinical findings were recorded by the 
the absence of a latrine in the household, detailed WHO grading system for trachoma.” 
school-age siblings with inflammatory trac- For the purpose of this paper inflammatory 
homa, and additional same-age siblings (with trachoma was recorded as present if the inflam- 
or without disease) in the household. In the matory disease was of moderate to severe 
Egyptian setting the presence of pit latrines in intensity, and absent if there was mild to in- 
all houses, even when full and unscreened, significant conjunctival inflammation. Trachoma 
might result in a reduction in trachoma pre- intensity was determined by the disease in the 
- valence in this population from the current worse eye. The analysis focuses on children aged 
49% to 35%. The construction of pit latrines 1-5 years, because this age group accounts for 
may offer the simplest and most acceptable the bulk of the inflammatory trachoma in this 
environmental method for reducing trachoma and other trachoma endemic populations. 
in this trachoma endemic area. Furthermore, the environment of children aged 
1-5 is closely linked to the household, the focus 
of this risk factor investigation, while children 
Much progress has been made recently in older than 5 have substantial contact outside the 
elucidating the factors, some of which may be i 
cultural or site specific, influenċing the intensity 
of inflammatory trachoma in children. However, onal gad odo 
all the factors associated with inflammatory bue RES Kafr, Egypt, 1987 Pn 
trachoma which might be amenable to interven- 
tion have not been established. As with other — TV ownership 
communicable diseases, trachoma is intricately Car ownership s 
bound up with environmental, demographic, Fedan (acreage) usage 
and social factors. Poor hygiene (including face Pan arial 
washing) and low socioeconomic status are most Cattle 
Proctor Foundation for commonly cited as risk factors for the presenceof  Ronkey . sheep 
rre e inflammatory trachoma.’ Researchers Chickens 
University of California, have identified other risk factors for trachoma ee (mud brick, stone, brick) 
Fo diee USA ' inflammation including fly density," geo- Presence of latrine 
: MEME Dr T à E 
| Sheppard snd family size; ^» and occupation and. NEPPE f sieping rooms 
J Schachter education of household head./:5*? There is Education of other men in household 
CR Dawson considerable intercorrelation between these Education of school-age boys 
Department of predictors of trachoma inflammation, and yet in Education of school-age 
Community Medicine, only three of these studies'* * were the predictors Pa BE CUN KO aped d 
NM of Alexandria, ^ assessed independently. Furthermore, the  wunberoradulis 
contribution of household clustering of trachoma Number of schoolage youths (seed 6-14) 
Min to the results was not examined. pomana vanas 
Dr P Courtright, The purpose of this study was to define those : 
abs ror 2273; Blantyre, environmental characteristics that were indepen- pn of household bead 
Heec for reprints: dently associated with inflammatory trachoma in Average age of household members 
LE E Dawson At Proci the rural Nile Delta of Egypt and to suggest — ean family in 1972 
Accepaed foe publication public health measures to reduce the prevalence HE E Oa location 
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of trachoma. 
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household. Children less than 1 year old were 
excluded from the data set owing to the difficulty 
of examining infants and the low prevalence of 
clinical disease in this age group. 

A household was defined as the aggregate of 
persons who, at the time of the survey, were 
sleeping in the same house. Thus households 
generally consisted of extended families and, in 
rare cases, persons not related by kinship to the 
head of the household. 

Data on environmental and socio-demographic 
factors, shown in Table 1, were collected on both 
the household (cluster) level and individual level 
by interview and observation. Constructed 
variables included number of persons per sleep- 
ing room and number of large farm animals per 
person per room. The former is a measure of the 
potential for transmission of trachoma, and the 
latter (animal are kept in the house) is a measure 
of socioeconomic status and exposure to animal 
wastes. 

We assessed the interrelation between risk 
factors and their effect on trachoma status by 
multiple logistic regression analysis using 
EGRET, controlling for other confounding 
variables and the contribution of household 
clustering in the results." A subset of variables 
repesenting potential predictors of trachoma by 
univariate analysis (y? exceeding 2:4, or p0-11) 
were selected for inclusion in the logistic model. 
Variables were included in the regression model 
on a step-wise fashion to construct an estimate 
utilising information from the other factors to 
estimate the risk in each one, giving rise to the 
odds ratio as a measure of association. Although 
not presented here, the role of household cluster- 
ing on the results was assessed to ensure the 
validity of the results.” 


Results 

We examined 225 of 232 children aged 1-5 
(response rate = 97%) from 96 households. The 
prevalence of inflammatory trachoma (severe 
and moderate intensity) in the study population 
was 4996. The age specific prevalence of active 
inflammation peaked at 6096 among children 
3 years old, and boys had a slightly higher 
prevalence of active trachoma than did girls 
(Table 2). 

There was a strong tendency for trachoma to 
cluster in households. In 13 of 66 households 
(2096) with two or more children there were no 
active trachoma cases, while in 21 of the re- 
maining households (3296) all children in the 
target age group had active trachoma. Household 
clustering of trachoma, while significant in 
nature, did not change the relative significance of 
the findings. 

There is no running water or electricity in the 
hamlet, and only two vehicles are owned by 
residents. Homes are tightly packed in a half- 
square mile (1:3 km") area, and there are large 
piles of manure (human and animal) throughout 
the hamlet. All residents are Muslim and most 
are long-term inhabitants. Televisions and radios 
are operated on automobile batteries. Most 
families (5396) reported that they farmed two 
fedan — about 1-5 acre (0-6 ha). Twenty-eight 
households (2296) did not engage in farming. 


The majority of houses were constructed from 
packed mud, but newer houses have been con- 
structed from either stone or brick. Just under 
half of the houses had a pit latrine; the rest had no 
latrine. The median number of rooms per house- 
hold was four, with a range of one to 10. Young 
children slept together with their parents in one 
large bed, and older siblings, particularly boys, 
often slept with grandparents in a separate room. 
Only 21% of households did not own a donkey, 
while 1396 owned two or more. Many men 
worked in a textile mill 10 km distant. Only 22% 
of girls of school age attended school. 

Univariate analysis of data according to the 
trachoma status of the household is given in 
Table 3. Utilising multiple logistic regression 
analysis we concluded that the number of 
children in the household, the absence of a 
latrine in the household, and disease in school- 
age siblings were the most important factors 
associated with trachoma intensity in children 
(Table 4). Other variables failed to explain 


Table Z Prevalence of inflammatory trachoma by age of 
children in Kafr, Egypt, 1987 





Age (years). Severe/moderate trachoma (96). No trachoma (9) 


| 16 (4296) 22 (58%) 
2 23 (3096) 23 (5098) 
3 29 (6094) 19 (4095) 
4 23 (50% } 23 (50%) 
5 20 (43%) 27 (5758) 
Total 111 (4996) AGIS) 


Table 3 Distribution of household characteristics 


Trachomatous — Non-irachomatous 

Characteristic househoid* household 
TV/radio ownership 

Both owned 19 (20961 2162298) 

Neither/either 36 (3856 13 (1995 
People per fedan 5-98 182 
Nuniber of animals 3-68 2:67 
Animals per room 0-80 0-57 
Latrine in house 

Absent 37 (3998) 13 614% 

Present 18 (19%) 26 (27%) 
Rooms per person 2:92 pas 
Occupation of males 

Farmer/manual labor 40 (4395) 25 (26%) 

Factory/professional 15 (1690) I4 (15903 
Trachoma in school age siblings 

Present 30 (3295) 9 (1098) 

Absent 25 (26%) 30 (3294) 
Number of children 1-5 2°85 2:00 
Number of youths 6-14 2°69 1-92 
Number of aduits 15+ 5-60 4-33 





*Trachomatous household defined as household with at least one 
child (age 1-5) with moderate-severe inflammatory trachoma. 
} Fedan = 0-3 ha. 


Table 4 Predictors of disease: odds rane (and confidence 
intervals) in Kafr, Egypt, 1987 


(td MS tA 





Parameter Odds rano (9595 C 3p 


4-4 (2-0, 10-8) «0-001 
3-3(1-6, 62) «0-001 
1:3 (1-2, 1-5) 0-01 





Disease in school-age siblings 
Absence of latrine 
Number of children 


TableS Proportion of children aged 1—5 by size of household 











Household size* Children as percentage of totai 
household members 

1-4 members 13% 

5-8 members 20% 

9.12 members 20% 

13+ members 24% 





Test for trend: F= 14-0, pc0-001. 
*Number of inhabitants sleeping in the same household. 


324 


independently the variation in trachoma intensity 
in this population. The presence of a latrine was 
not associated with various measures of socio- 
economic status, including occupation and 
education of household head, number of large 
farm animals, and acreage farmed by the house- 
hold. 

The number of children (aged 1—5) in house- 
holds ranges from 0 to 12 with a median of 2. 
Households with numerous members had 
proportionately more children than households 
with few members (Table 5). The log odds of 
disease in a child increased by 0-22 with each 
additional same-age sibling. Thus the odds of 
disease in a child with one same-age sibling was 
1:3, and for a child with three same-age siblings 
it was 1-9 (p=0-01). Among households with 
numerous children there were no differences in 
rates of active trachoma for those with fewer 
sleeping rooms than those with numerous 
sleeping rooms. 

Independently of the number of children in 
the household the presence of trachoma in 
school-age siblings aged 6-14 was associated 
with inflammatory trachoma in children aged 
1-5. The prevalence of trachoma in preschool 
children in the 15 households that had no school- 
age sibling was 3696, the same as the prevalence 
in the 54 households with non-trachomatous 
school-age siblings (3796). By comparison there 
was a high prevalence (7896) of trachoma in 


preschool children in the 25 households with a . 


trachomatous school-age sibling. Nevertheless, 
only 5096 of diseased children had a trachomatous 
school-age sibling. This suggests that trachoma 
is more probably transmitted between younger 
children than from school-age youths to their 
younger siblings. 


Discussion 


Trachoma remains a serious public health 
problem among rural inhabitants in the Egyptian 
Nile Delta. The high correlation between 
trachoma status of children in the same household 
probably reflects both the infectious nature of 
trachoma and the streng dependence of intensity 
of inflammatory disease on environmental and 
socio-demographic factors common to the 
household. Thus the detection of household 
clustering of trachoma is fundamental in trying 
to explain trachoma distribution in a population 
and in understanding the risk factors for disease. 


From a public health standpoint the reduction . 
in the number of young children in the household | 


is not a realistic measure. While there is a 
nationwide family planning programme in 
Egypt, a number of factors have limited the 
effectiveness and use of family planning in rural 
hamlets. Child spacing is rarely practised, and 
contraceptives are not used. Consequently, 
women bear children throughout their child- 


bearing years. In the recent past maternal and ` 


child care has improved, with the result that 
infant mortality is only 85/1000 live births and 
life expectancy at birth is about 60 years.” 
Because of increased child survival, households 
in Kafr were larger in 1987 (median = 8) than in 
1972 (median — 6). On the other hand new 
houses are continually under construction in the 
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hamlet, and single-family dwellings are becoming 
more common than extended-family dwellings. 
Effective population control is likely to reduce 
the amount of trachoma as well as other infectious 
diseases endemic to this region. 

At first glance it may appear that the identifi- 
cation of trachomatous school children is a 
simple alternative to population based surveys 
to identify trachoma in preschool children or 
trachomatous households. However, this tech- 
nique is not sensitive enough to identify these 
preschool children; only 50% of diseased children 
are in households with a trachomatous school- 
age sibling, and not all children attend school. 

Latrines in many rural Nile Delta hamlets 
consist of an unscreened pit, commonly dug 10 
to 15 years ago, in one of the rooms of the house. 
Although families with latrines do not always use 
them consistently, they still provide a more 
hygienic situation than the alternative, which is 
defecation in the common room used as both the 
kitchen and stable of the house. Small children 
defecate wherever it suits them inside and outside 
the house. Faecal matter around the house 
probably contributes to increased fly density. 
Fly suppression through application of insecti- 
cide has not yielded good enough results to 
recommend it as a long-term preventive measure 
of trachoma.” Fly control, which may be partially 
achieved through the introduction of screened 
pit latrines, has been suggested previously, 
though controlled studies have not been under- 
taken and the cost and efficacy of achieving it are 
not clear.” ** Nevertheless in the Egyptian setting 
the presence of pit latrines in all houses, even 
when full and unscreened, might result in a 
reduction in trachoma prevalence in this popula- 
tion from the current 49% to 35%. The construc- 
tion of latrines should be encouraged to improve 
general hygiene and reduce trachoma in this -- 
region. 
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Causes of blindness and visual handicap in the 


Central African Republic 
Andrew R Potter 


Abstract 

The causes of bilateral blindness (best visual 
acuity less than 3/60) in 1371 people in the 
Central African Republic seen between 1985 
and 1989 who attended eye clinics in 10 out of 
the 16 prefectures across the country are 
given. The main causes of bilateral blindness 
were cataract (5196), glaucoma (12-796), and 
onchocerciasis (8.196). In 710 patients with 
unilateral blindness the main causes were 
cataract (38%), glaucoma (10%), iritis (7-596), 
and trauma (6-396). Bilateral blindness in 
children was rarely seen. The causes of visual 
impairment (vision between 6/18 and 3/60) in 
424 patients were cataract, including aphakia 
(3896), maculopathy (1496), and onchocerciasis 
(796). - 


The Central African Republic i is considered one 
‘of the poorest 20 countries in the world with a 
. gross national product of 290 US$ per head in 
1986. It is a large landlocked country 622436 
km, two and a half times the size of the United 
Kingdom but with a population of less than 
3 million in 1988. Life expectancy is estimated at 
44 years, with a child mortality rate of 232. 
Health care is provided by the government 
medical service through hospitals in the larger 
towns and by an extensive network of voluntary 
church based hospitals and dispensaries. 

The majority of people live by subsistence 
farming. The main crops are cassava, peanuts, 
bananas, plantains, maize, and rice. In certain 
areas cotton, coffee, and tobacco are produced as 
cash crops. In addition timber and diamonds are 
also exported. 

The climate is tropical with little variation. 
Rains except in the far north of the country, are 
adequate, with an average of 60 inches (1500 
mm) per year. The rainy season is from March 
until October. 


Tablel Causes of blindness in all age groups 


Most of the population is well nourished, an 
child malnutrition is uncommon. The local di 
is rich in palm oil, fresh fruits, and green lea! 
vegetables, so that vitamin A deficiency is rare! 
seen. 

Ophthalmic services are poorly develope 
There is a department of ophthalmology at tk 
university hospital in the capital Bangui, wit 
one full-time expatriate ophthalmologist. In tt 
extreme north-west of CAR, near the bord: 
with Cameroon and Chad, there is a gener 
physician who also performs eye surgery. Once 
year a surgical team from West Germany spenc 
one month visiting three or four provincial tow! 
holding eye clinics and performing eye surgery 


Patients and methods 

Between 1985 and 1989 the author visited | 
provincial hospital dispensaries and centres in | 
of the 16 prefectures, covering all regions exce| 
the sparsely populated north of CAR. A total : 
7479 ophthalmic consultations were recorde: 
Visual acuity was recorded on both eyes of : 
patients. Causes of bilateral and unilateral blin: 
ness (visual acuity less than 3/60) and of visu 
impairment (visual acuity between 6/18 and 
60) were recorded. 


Results 

Table 1 lists the major causes of blindness | 
1371 blind patients attending eye clinics acro 
CAR between 1985 and 1989. Cataract ar 
uncorrected aphakia accounted for half tl 
blindness. The ratio of blind men to women w: 
2:1. Onchocerciasis was four times mo 
common in men than women. Trichiasis w. 
twice as common in women as men. Glaucon 
was twice as common in men. 

Table 2 lists the causes of bilateral blindness i 
30 blind children seen at the clinics. Corneal sc: 
or phthisis bulbi accounted for 2096 and col 
genital cataract for 13-596. 

The causes of unilateral blindness are given | 


| Mae Fema 752. Table 3. Cataract (38%) and glaucoma (109 
Causes of blindness 1-887  me48 — n—-1371 % were the major causes. Trauma, onchocerciasi 
Cataract, including and optic atrophy were seen more frequently : 
ap 430 267 697 50-8 
Glaucoma | 125 a ut pi 
i ] -] ; ‘ . ‘ 
Optic atrophy 44 29 73 $.3 Table2 Causes of bilateral blindness in children (0—15 yr 
ns 39 24 63 4°6 a ae ee 
Corneal scar 21 55 4-0 Causes of blindness Number % 
Phthisis bulbi 20 20 40 2-9 
Trichiasis 7 16 23 1-7 Corneal scar 5 17 
Maculopathy 16 4 20 1-46 Cataract 4 13 
Corres ence Retinopathy l 2 14 1-0 Optic atrophy 4 13 
Dr A Potter, c/o Madeley Band keratopathy 6 2 8 0-55 _—Iritis 3 10 
Lodge, eley ; Retinitis pigmentosa 5 7 0:51 . Microphthalmia 3 10 
Heminpford Grey, Traditional medicines — 2 5 7 0-51 Glaucoma 2 7 
Sis aad Cambs Retinal detachment > 1 6 0-44 Trachoma l 3 
a mma 5 ij p HB me IS | 
i n ' : single causes 7 22 
Accepted for publication All other causes 36 15 51 3-83 Total 30 100 
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Table3 Causes of unilateral blindness in all age groups 
manresa 


Total 

Male Female — 
Causes of blindness n=499 n=21] n= 710 % 
Sg cae a (NC SO Tg rhc a EE DE i 
Cataract 194 77 271 38 
Glaucoma 50 2] 71 10 
Corneal scar 49 17 66 9-3 
Iritis 30 23 53 3:9 
Trauma 35 10 45 6:3 
Onchocerciasis 33 8 41 8-8 
Phthisis bulbi 14 13 27 38 
Optic atrophy 24 2 26 3-6 
Maculopathy 11 8 19 2:7 
Trichiasis 7 8 15 2:0 
Other causes 52 24 76 11-0 
Total 499 211 710 100 


Table 4 Causes of unilateral blindness in children (0-15 yr) 
IE EN Ta ENEE V EAO EA 





Causes of blindness Number d$ 

Trauma 8 27 
Corneal scar M 17 
Cataract S 17 
Phthisis bulbi 4 13 
Other $8 26 
Total 30 100 





Table 5 Causes of visual handicap in all age groups 
—————— RHEIN 





Total 

| Male Female ———M M 
Causes of blindness n=272 n= 152 n=424 % 
Cataract, including 
aphakia 66 161 38 
Maculopathy 4] 19 60 14-] 
Onchocerciasis 23 8 31 73 
Undiagnosed 9 14 23 5-4 
Corneal scar 13 4 17 4-0) 
Iritis 10 5 15 3-5 
Glaucoma 14 1 15 3:5 
Refractive errors 11 4 15 3-5 
Retinopathy 9 4 13 3-01 
Entropion 4 8 12 2:8 
Optic atrophy 7 3 10 2°35 
Pterygium 5 i 6 1-4 
Band keratopathy 3 2 5 1:1 
All others 8 13 4] 10:04 
Total 272 152 424 100 





men, whereas iritis, phthisis bulbi, maculopathy, 
and trichiasis were more common in women. 
Thirty children with unilateral blindness were 
seen. Corneal scar/phthisis bulbi (3096), trauma 
(2796), and cataract (1796) were the major causes 
(Table 4). 

In all prefectures visited, except Ouham in the 
north-west of CAR, cataract was the commonest 
cause of bilateral blindness. In Ouham the 
commonest cause was onchocerciasis. Cataract 
was also the commonest cause of visual handicap 
(vision between 6/18 and 3/60) which, together 
with aphakia, contributed 3896 of poor sight 
(Table 5). 


Discussion 
This survey is based on patients presenting to 
hospitals and clinics over a wide area of the 
Central African Republic between 1985 and 
1989. There is therefore a bias to treatable 
conditions. For example, many have sought 
medical advice before and been told that there 
was no treatment possible. However, in several 
places visited no previous eye clinics have ever 
been held, and the incurably blind often retain 
the hope that a new doctor will, after all, be able 
to help them. 

Not every prefecture in CAR was visited and 
these results cannot represent fully the spectrum 
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of blindness and visual handicap in the country. 
No study of the prevalence of blindness in CAR 
has yet been published. 

Surveys from The Gambia, Tanzania, Chad, 
Ethiopia, Nigeria, Ghana, Kenya, and Malawi 
all confirm cataract as the major cause of blind- 
ness in adults. However, variations in the major 
causes of blindness do occur owing to geographi- 
cal and climatic differences. In dry areas 
trachoma is important, causing blindness from 
trichiasis and corneal scarring. In areas with fast 
flowing rivers onchocerciasis may occur. In 
countries with low rainfall, poor nutrition, and 
low measles immunisation coverage xeroph- 
thalmia may be frequently seen in children. 

Cataract is the single most important cause of 
blindness in CAR and it accounts for half of the 
blind patients in this survey. If we assume a 
prevalence of blindness of 1% (similar to studies 
in other African countries — for example, The 
Gambia 0-796, Kenya 09%, Chad 231%, 
Malawi 1:396) then there are an estimated 28 600 
blind people in CAR, half of whom are blind 
from cataract (approximately 14000). Most of 
these people could have their sight restored 
through cataract surgery with aphakic spectacle 
correction, During the period 1985-9 there were 
three resident surgeons performing cataract 
surgery in CAR, and it is estimated that fewer 
than 500 patients were benefiting from sight 
restoring surgery per year. There is at present no 
optical workshop in CAR and all aphakic spec- 
tacles have to be imported (there are plans to 
start a workshop in Bangui). 

It is unlikely that in the foreseeable future 
sufficient ophthalmologists will be available in 
CAR to deal with the cataract problem. Many of 
the blind live in rural communities and cannot 
travel to the capital city. One possible solution is 
to develop mobile teams of eye workers who will 
visit provincial hospitals to consult and provide 
surgery for the curably blind. General physicians 
and surgical nurses may be trained to perform 
intracapsular cataract extractions under local 
anaesthetic. Inexpensive aphakic spectacles 
(standard +10-00 or +11-00) will need to be 
made available to patients after cataract surgery. 

Glaucoma accounts for 13% of blindness. 
Prevention of blindness from glaucoma poses a 
real problem in the developing world. Diagnosis 
depends on measuring intraocular pressure, 
examining the optic discs, and detecting visual 
field defects. Foster et al have shown that it is 
possible to train nurses to use the ophthal- 
moscope and examine the optic discs for patho- 
logical cupping.” Surgical management by trabe- 
culectomy appears the most practical therapy for 
rural patients in Africa, where supplies of 
pressure lowering drugs are erratic and expen- 
sive and where patient compliance is low. 

Most interestingly, although onchocerciasis is 
the third cause of bilateral blindness, it is the 
predominant cause in the prefecture of Ouham, 
north-west CAR. It was only in this area that 
microfilariae were seen in the aqueous humour of 
patients. Further studies in this region should be 
undertaken with a view to mapping out the 
endemic focus, so that long term distribution of 
ivermectin can be undertaken. It is hard to know 
how much of the optic atrophy found in CAR is 
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related to onchocerciasis (and attempts to treat it 
with diethyl carbamazine). It would be interest- 
ing to see if with the introduction of ivermectin 
the number of new cases of optic nerve atrophy 
falls. 

Few patients were seen with leprosy in CAR 
(six out of 3786 consultations in 1985-7). Blind- 
ness from leprosy is therefore rare, but it is often 
preventable if patients present in the early stages 
of the disease. Blindness from the topical applica- 
tion of traditional medication was also rarely 
seen, but with widespread education it could be 
abolished. 

As few children with bilateral blindness were 
seen in the clinics it is hard to make much 
comment. Interestingly, however, . blinding 
xerophthalmia was seen in only one patient 
during the first two years of the study (in a 
patient who had travelled from Zaire). This may 
be explained by the diet rich in vitamin A that is 
eaten in the rural areas. However, no visits were 
made to the two northernmost prefectures, 
where the climate is much drier and the diet may 
be less rich in palm oil and green leafy vegetables. 

Patients who present with old corneal scars 
often give unhelpful histories that make it hard 
to determine the cause of their blindness. Many 
are reluctant to admit using traditional medi- 
cines for fear of an unsympathetic hearing.>” 
Cataract and aphakia account for 38% of visual 
handicap, indicating again the pre-eminent posi- 
tion of cataract as a cause of visual impairment in 
Africa. 


CONCLUSIONS 

More than 14 000 people are blind from treatable 
cataract in the Central African Republic. The 
lack of trained personnel to deal with this 
problem is a major obstacle to eye care. Doctors, 
nurses, and other medical workers need training 
in eye care, and selected interested medical 
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personnel could be taught cataract surgery. The 


' possibility of setting up mobile surgical teams 


should be considered. -Ivermectin distribution 
programmes need to be urgently employed 
across CAR and especially in the north-west, to 
prevent further blindness in young and middle 
age adults from onchocerciasis. Health educa- 
tion, with reference to the treatability of cataract, 
the dangers of neglecting gradual loss of vision, 
and the dangers of applying traditional 
medicines to the eyes need to be implemented. 
Broadcasting information on national radio may 
be one way of achieving this. 


Iam grateful to Mr Allen Foster for) reviewing the manuscript and 
hel criticism, and to Ms Lindy Brownbridge for secretarial 
assistance. 


The work was funded by Christoffel-Blindenmission, West 
Germany. 
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of bronchospasm. 
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Identifying anterior segment crystals 


I W J Hurley, A M V Brooks, D P Reinehr, G B Grant, W E Gillies 


Abstract 

A series of 22 patients with crystals in the 
anterior segment of the eye was examined by 
specular microscopy. Of 10 patients with 
hypermature cataract and hyperrefringent 
bodies in the anterior chamber cholesterol 
crystals were identified in four patients and in 
six of the 10 in whom aspirate was obtained 
cholesterol crystals were demonstrated in 
three, two of these having shown crystals on 
specular microscopy. In 10 patients with intra- 
corneal crystalline deposits, cholesterol 
crystals were found on specular microscopy, 
including one case of Schnyder's crystalline 
corneal dystrophy. Of two patients with 
multiple myeloma, corneal crystals were 
demonstrated in one. Crystals of the anterior 
segment of the eye are most likely to be 
cholesterol, and identification is important for 
future treatment. 


Diagnosis of the nature of crystalline deposits 
seen in the anterior segment of the eye may form 
the basis of treatment. Though uncommon, 
crystalline deposits may occur in a wide variety 
of conditions’ * and it is important to differentiate 
those associated with a variety of general medical 
conditions from those occurring in local corneal 
disease, such as old corneal scarring, or those 
associated with the recently described infectious 
crystalline keratopathy.** 

We have studied a series of patients who 
presented with crystalline deposits in the cornea 
and in the anterior chamber of the eye, identify- 
ing these crystals by specular microscopy and 
also by light microscopy when an aspirate from 
the anterior chamber could be obtained. The 
value of these findings in the diagnosis of the 
underlying condition is discussed. 


Materials and methods 

A series of 22 patients were studied with various 
types of crystal in the anterior segment. Ten 
patients, six males and four females, mean age 71 
(SEM 5) years, range 44 to 84 years, had crystals 
in the anterior chamber associated with a hyper- 
mature cataract. Another 12 patients, three 
males and nine females, aged 64 (SEM 4) years, 
range 42 to 83 years, were examined for crystal- 
lne deposits in the cornea, including two 
patients with multiple myeloma. 

Specular microscopy was performed with the 
wide-field Pocklington contact specular micro- 
scope (Konan Camera Research Inc, Hyogo, 
Japan) after the instillation of topical oxybupro- 
caine hydrochloride 0:4% (Benoxinate), without 
a contact lens. Conventional and relief mode 
specular microscopy pictures were obtained by 
our previously described technique. * The relief 
mode’’'’ enables the observer to view the 


changes taking place on the posterior surface of 
the corneal endothelium. Photographs were 
taken of the central cornea and also above, 
below, and to either side in an extensive pattern. 
A Minolta XD-5 camera with data back was 
attached to the specular microscope. Kodak 
Tri-X 135 film was used and developed in D 76 
developer for 13 minutes at 23°C. Corneal 
deposits were examined by coming forward to 
focus on these deposits at various levels in the 
corneal stroma. Crystals in the anterior chamber 
could be demonstrated by focusing back into the 
anterior chamber, which allowed visualisation of 
deposits on the posterior surface of the cornea as 
well as material circulating in the anterior 
chamber of the eye. 

Fresh anterior chamber aspirate was obtained 
in six patients with hypermature cataract and 
phacolytic glaucoma and was examined by direct 
microscopy, without the use of xylol or alcohol in 
order to avoid dissolving the crystals. 

Patients were derived from the authors’ prac- 
tices or hospital outpatients seen from 1985 to 
1990. Ethical approval was provided by the 
Research and Ethics Advisory Committee of the 
hospital and informed consent was obtained 
from all subjects. 


Results 

Of the 22 patients there were 10 with hyper- 
mature cataract and refractile bodies in the 
anterior chamber, 10 with hyperrefringent 
granules in the cornea, and two with multiple 
myeloma, one having superficial fine particulate 
corneal opacities. Ten patients with a hyper- 
mature cataract showed  hyperrefringent 
granules in the anterior chamber on slit-lamp 
biomicroscopy (Fig 1). On specular microscopy 
crystals were demonstrated on the posterior 
corneal surface or in the anterior chamber in four 
of these 10 patients. These crystals had a typical 
rectangular appearance consistent with choles- 
terol crystals (Fig 2), though the notched corner 
typical of cholesterol could not always be 





Slit-lamp biomicroscopy of the left eve of a 55-year- 


Figure] < 
old male with a hypermature cataract shows dense exudate 
with hyperrefringent bodies in the anterior chamber 





Figure2 Specular 

DILCTOSC opy al the same eve ds 
Figure 1 shows numerous 
rectangular light crystalline 
structures consistent zotth 
cholesterol crystals 

Bar — 100 um. 


Figured Specular 
microscopy of the right eye of 
a 70-year-old female with 
deposits of crystals in an old 
area of vascularised scarring 
shows rectangular crystals in 
the corneal stroma consistent 
with cholesterol crystals. 
Arrow indicates a notched 
corner. (Bar= 100 um 
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identified. The presence of these crystals was 
subsequently confirmed in anterior chamber 
aspirate in two of these patients who were among 
the six patients on whom anterior chamber 
aspiration was performed. Of the six patients in 
whom crystals were not demonstrated on 
specular microscopy it was not possible to obtain 
any detail on specular microscopy owing to 
corneal oedema in three patients, while in the 
other three it was possible to obtain detail but not 
to see crystals. Fresh anterior chamber aspirate 
was obtained in six of the 10 patients with 
hypermature cataract, and in three of these 
typical crystals were demonstrated, including 
two patients in whom crystals were seen on 
specular microscopy. These crystals were bire- 
fringent to polarised light ( Fig 3). 

There were 10 patients with various local 
corneal conditions in whom possible cornea! 
crystals were seen clinically on slit-lamp bio- 
microscopy. These included five patients with 
old quiescent vascularised corneal scars, two 
with old seronegative interstitial keratitis, one 
with Schnyder’s crystalline corneal dystrophy, 
one with an old corneal graft, and one with 
marginal degeneration of the cornea. Specular 
microscopy in all these patients showed light 
rectangular crystalline structures (Figure 4) con- 
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Figure 3 
Figures 1 and 2 
rectangular notched crystals of cholesterol are seen. 
magnification, * 28500. 
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sistent with cholesterol, though a notched corner 
could not always be demonstrated. 

In one of the two patients with multiple 
myeloma numerous fine superficial corneal 
opacities were seen on slit-lamp biomicroscopy. 
Specular microscopy showed numerous light 
suck-like structures of uniform thickness with 
rounded ends arranged irregularly at angles to 
each other. They ranged from | to 4 endothelial 
cell diameters in length (Fig 5) and were consis- 
tent with myeloma crystals. 


Discussion 

Establishing the exact nature of crystalline struc- 
tures in the anterior segment of the eye presents a 
clinical problem, as biopsy is usually not pos- 
sible, Although it is possible to examine an 
anterior chamber aspirate, this is an invasive 
procedure, and identification of the crystals may 
be required before operation is undertaken. It 
may be very difficult to obtain material which 
can be usefully examined by corneal biopsy, 
especially if the deposits are deep, while specular 
microscopy is a simple non-invasive means of 
identification. 

In the present cases most of the crystals were 
cholesterol, and these could be identified 
because of their regular geometric form, though 
a notched corner was not always apparent as the 
crystals could overlap each other or be seen edge 
on. However, some discrete crystals were usually 
seen, and their morphology differed from that 
described for the deposits of infectious crystal- 
line keratopathy, whose exact nature is still not 
clearly established" and whose differentiation 
has important treatment implications. The 
cholesterol crystalline deposits seen in our cases 
were static or only very slowly progressive and 
most were associated with old quiescent vascu- 
larised keratopathy of various causes, including 
one patient who had a corneal graft, two others 
with old interstitial. keratitis, and one with 
marginal corneal degeneration with little vascu- 
larisation, 

The morphology of deposits seen in our case 
with multiple myeloma was distinctive and dif- 
ferent from the cholesterol deposits seen in the 
other cases. One report of deposits in multiple 
myeloma described crystalline deposits within 
the endoplasmic reticulum of plasma cells, 
another crystals in the cytoplasm of keratocytes, 
while another report" described needle-like elec- 
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Figure 5 Specular 
microscopy of the lef [ eye ofa 
61-year-old female with 
multiple myeloma showing 
numerous small stick-like 
crystalline structures lying at 
different angles to each other, 
consistent with myeloma 
crystals. (Bar=100 um. ) 


tron-dense extracellular particles in the cornea at 
all levels. In our patient the numerous light stick- 
like structures seen on specular microscopy were 
upto 4 endothelial cell diameters in length, which 
strongly supports an extracellular location for 
these crystals. 

Although other crystalline deposits have been 
described in the cornea, our experience suggests 
that corneal crystalline deposits are most likely to 
be cholesterol, as are the hyperrefringent 
granules in the anterior chamber of patients with 
hypermature cataract. Specular microscopy may 


be used to identify these crystals, thus providing 
a basis for clinical diagnosis and subsequent 
management without the invasive 
biopsy. 
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Dominant cone dystrophy starting with blue cone 


involvement 


Mary J van Schooneveld, Loe N Went, Jendo A Oosterhuis 


Abstract 

The results of ophthalmological and colour 
vision studies are reported on 13 patients from 
a family with a dominant cone dystrophy 
spanning seven generations. The onset of 
visual deterioration occurred in the third or 
fourth decade. In the early stages of the 
disease, when visual acuity is still close to 
normal, a severe defect in the blue sensitivity is 
already present, as measured by spectral sensi- 
tivity curves and other tests suitable for the 
detection of tritan defects. In our opinion this 
condition represents a distinct entity with 
autosomal dominant inheritance. 


Cone dystrophies form a heterogeneous group of 
disorders characterised by progressive impair- 
ment of visual acuity and colour vision, photo- 
phobia, and a low or absent photopic electro- 
retinogram."^ Symptoms may start in early 
childhood or as late as the fifth decade, the great 
majority of cases presenting within the first two 
decades of life.‘* A considerable proportion of 
cone dystrophies are inherited, usually in an 
autosomal dominant fashion, but occasionally as 
a sex-linked’* or autosomal recessive? disorder. 

Fundus changes, if present, consist of patchy 
macular mottling, a bull’s eye lesion, or more 
widespread atrophic changes. At the onset of 
symptoms most patients do not show any fundus 
abnormalities.^ 
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Figure] Pedigree of the family. 





C2 - presumably affected 
- inconclusive results 


Colour vision disturbances are reported to be 
usually of the red-green type in the early stages.* 
Later on non-specific disturbances are found, 
and eventually all colour discrimination is lost. 
Pearman et af found in their study of nine 
affected members of a family with autosomal 
dominant cone dystrophy that any type of colour 
vision defect could occur in the early stages, 
though a red-green defect was usually found. In 
one patient a strong tritan defect was found in 
addition to red-green disturbances. 

In this paper we report on a family with 
autosomal dominant cone dystrophy with selec- 
uve early blue cone involvement which differs 
from previously described cases. Loss of visual 
acuity occurs relatively late in life, around the 
age of 20 to 35 years, and is only slowly progres- 
sive. In many patients the fundus appears 
normal, 


Methods 

Ophthalmic examinations included assessment 
of visual acuity, slit-lamp examination, and 
ophthalmoscopy in all 13 patients; electro- 
retinography (ERG) in 10, fluorescein angio- 
graphy and visual field examination in six. 

The following colour vision tests were 
employed: the Ishihara, the Hardy-Rand-Rittler 
(HRR) and 'Birch'" plate tests; the Farnsworth 
Panel D15 and Lanthony desaturated Panel D15 
arrangement tests; the Nagel anomaloscope; an 


P 2047 





* - investigated 


~ - deceased 
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instrument for measuring spectral sensitivity 
curves" " and a so called ‘tritan test’. The Birch 
plate test consists of nine plates, five of which are 
specifically designed to detect a tritan defect. 
The ‘tritan test’ has a 1° flickering (frequency 0:5 
Hertz) blue (462 nm) test field on a 14° intense 
yellow background with a luminance of 
3700 cd/m’. The blue test field may be presented 
attenuated with a 2:6 neutral density filter or 
unattenuated. Tritan defective individuals fail to 
see the attenuated stimulus, even after a long 
exposure, while normal individuals see it within 
30 to 60 seconds of adaptation. 


Results 

In Figure 1 an abbreviated version of the 
pedigree is given. Seven generations are involved 
dating back as far as 1823. The family history on 
members of the second, third, and fourth 
generation (photophobia and severe impairment 
of visual acuity, starting gradually in later adult 
life) is highly suggestive of the presence of the 
abnormal gene. With one exception (IV.2) only 
individuals from the fifth to the seventh genera- 
tion were alive and available for examination. 
From the pedigree the autosomal dominant 
mode of inheritance is obvious: males and 
females are equally affected, father to son trans- 
mission is present, and roughly half the children 
of affected individuals are affected themselves. A 
few case histories revealing the typical abnor- 
malities and the marked variability of the dis- 
order will be presented. 


CASE HISTORIES 

VI.6, the index case, was born in 1950. At the age 
of 5 she was operated on for strabismus. At age 
12 her corrected visual acuity was 0:2 OD and 
1-0 OS, with a normal fundus aspect. The right 
eye was considered to be amblyopic. These 
findings were unchanged at age 21 and 26. When 
3] she visited the Eye Clinic in Leiden because of 
reading problems. Corrected visual acuity of the 
left eye was 0-9 and fluorescein angiography 
showed minute window defects in the maculae. 
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Figure 2 Results of the F15 arrangement test on the index 
case (VI.6). 
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Goldmann kinetic perimetry revealed a mild 
relative central scotoma for both eyes. The ERG 
showed a normal rod response and a decreased 
cone response (50% of the normal amplitude). 
The F15 arrangement test revealed a classical 
tritan response (Fig 2), in accordance with the 
almost complete absence of blue sensitivity on 
the spectral luminosity curves (between 2 and 3 
logarithms below the normal reading) and a 
tritan response with the ‘tritan test’. She 
accepted a practically normal red-green setting 
with the Nagel anomaloscope, though she could 
not distinguish any of the plates of the Ishihara 
and HRR tests presumably because of the central 
scotoma. In this patient central vision started to 
decrease relatively late in life; at the age of 35 her 
visual acuity was still 0:8. 

VI.5, a brother 1'% years older than the index 
case, had corrected visual acuity of 0-8 in both 
eyes at the age of 18, with a normal fundus 
appearance. At age 32 his visual acuity had 
decreased to finger counting at 2 m for both eyes, 
with a large central scotoma. The patient was 
photophobic. Ophthalmological examination at 
age 34 revealed pallor of the optic discs and 
marked pigmentary mottling in the macular 
area. Angiography disclosed bilateral sym- 
metrical window defects (Fig 3). The electro- 
oculogram (EOG) was normal; the ERG showed 
a normal rod response, while the cone mediated 
response was reduced to 25% of the normal 
amplitude. The patient could not perform any of 
the colour vision tests. 

V.9, a 50-year-old woman, noted decreasing 
visual acuity in her early 30s. At age 32 corrected 
visual acuity was 0:2 OD and 0:3 OS. Fluore- 
scein angiography showed no abnormalities 
except for myopic changes. Colour vision was 
reported to be greatly disturbed. At the age of 50 
visual acuity in both eyes had decreased to 
counting fingers. We noted a marked dis- 
crepancy between functional deficit and fundus- 
copic findings, since ophthalmoscopy revealed 
only subtle granular pigmentation of the macula. 
On angiography minute window defects of the 
retinal pigment epithelium were seen. There was 
marked photophobia. The ERG showed mainly 
scotopic responses; with red stimuli no responses 





extensive window defect. 
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Table! Data of 13 individuals with dominant cone dystrophy 


Pedigree 
number 


— 
A 
Nm 


—a-2- 


“5344-45555 
e eee eZ: 





OD OS 


LP /LP l 
CF /CF 
CF /CF 


CF /CF - 
0: 3 /0- 3 
0-2 /0-3 $ 
0-8 /0-6 - 
0-5 /0-6 


Cota" 
—cCc 


Refractive 
error 
OD OS Fundus ERG Buel IT Curves’ 
6 Fa 16 d of n * * * 
{) /0 $ J. * * * 
7/-9 +” 
CF /CF 9/—10 b * * * 
4 " 5 Lk b * * * 
4/—4 4 1 
1/0 + 5 1 L 
1/—1 - * 3 1 t 
0/0 — ł 3 t | 
° ICF —1/—1 ++ + * " ° 
d. 0/0 + + 5 I I 
$ -l1/-1 — -— 2 1 t 
0 0/0 — 2 | 


| Refers to age at last examination. 
2 Decimal acuity following Snellen notation; LP —light perception; CF =counting fingers. 


3 Spheric equivalent in dioptres. 


4 Normal aspect or only dubious changes like absent foveolar reflex; + —discrete atrophic changes at 
funduscopy or fluorescein angiography; + + —marked pigmentary dystrophy or areolar atrophy. 

5 Electroretinography: +=absent or reduced photopic ERG; — =normal ERG. 

6 Birch test: the number of tritan plates missed (maximally 5). 

7 Tritan test. 
8 Spectral sensitivity curves, with and without yellow bleaching; *test impossible due to low vision. 
9 In this man there were also myopic macular changes like Fuchs's spot. 
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oo 
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Figure 5 
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Visual acuity related to age in 13 patients. Points connected by a line are different 


were obtained. Colour vision testing had become 
impossible. 

VI.14, the 26-vear-old son of V.9, had noted 
some difficulty in distinguishing blue from 
green. Corrected visual acuity was 1:0 in both 
eyes at the age of 20 and 0-8 at the age of 26. 
Ophthalmoscopy showed normal optic discs and 
normal maculae except for absent foveolar 
reflexes. Both the photopic ERG (also with red 
stimuli) and the scotopic ERG were normal. 
However, the results of the F15, HRR, and 
Birch tests were suggestive of impairment of the 
blue cone sensitivity. This was definitely proved 
by the results of the ‘tritan test’ and by the 
luminosity curves, which showed an almost 
complete loss of blue cone sensitivity (more than 
2 logarithms below normal). Not a single mistake 
was made with the Ishihara and with the red- 
green plates of the HRR test. 

In Table 1 a summary is given of the clinical 
and colour vision findings in all 13 affected 
individuals. Myopia of at least 4 dioptres was 
found in five of them. The macular appearance 
was normal or inconspicuous in about half of the 
patients, but distinctive in two: VI.5 had exten- 
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measurements on the same patient. 
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Figure 4 Fluorescein angiography of V.1 showing areolar 
atrophy of the macula. 


sive loss of the central retinal pigment epithelium 
(Fig 3), and V.1 had areolar atrophy of the 
macula (Fig 4). IV.2 had definite areolar atrophy 
in both maculae, but also widespread atrophic 
changes due to her high myopia of 16 dioptres. 
She had a history of progressive loss of colour 
vision starting very early in life, and her photopic 
ERG was almost absent at the age of 53; this was 
considered to be not compatible with high 
myopia only. The information on V.2, who died 
in 1970 at the age of 50, was obtained from 
another ophthalmologist. His visual acuity had 
deteriorated from 0:5 OD and 0-1 OS at the age 
of 34 to counting fingers at the age of 44. His 
macular abnormalities (Fuchs’s spot) could be 
ascribed to his myopia (7 and 9 dioptres respec- 
tively). Nevertheless, this man must have been a 
gene carrier, since two of his children are 
affected. 

In 10 patients ERG studies were performed 
and in nine the photopic ERG was reduced or 
absent. Only in patient VI.14, with subnormal 
visual acuity was a normal ERG found, while 
with colour vision testing a tritan disturbance 
was present. This patient was therefore con- 
sidered to be affected. It is to be expected that the 
ERG in this patient will become abnormal in 
time. The two brothers of V.1 and V.2 as well as 
the two youngest sons of V.2 could not be 
examined because they were living abroad. They 
were said to be without any visual complaints. 

In Fig 5 the visual acuity in the better eve is 
plotted against age for the 13 affected individuals. 
Although there is considerable variation at any 
given age, visual loss has a tendency to start in 
the third or fourth decade, usually leading to loss 
of central vision in the fourth or fifth decade. 
Visual acuity of 0-8 or more was present in four 
affected family members, the oldest being 35 
years, but one member (VI.5) had already a 
nearly complete loss of central vision at the age of 
34 years. The decrease of visual acuity was 
remarkably slow, for instance from 1:0 to 0:8 in 
nine years (VI.6) and from 0-7 to 0-3 in 22 years 
(V.10). Central vision was lost in all affected 
family members older than 50 vears. 

In the early stages of the disease a tritan defect 
was a consistent finding. The results of the three 
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Figure6 | Spectral 
sensitivity curves of V1.2 
compared with results of a 
normal individual. 

A: Normal white 
background (retinal 
illumination 3-9 log 
troland). B: Yellow 
background (OG filter, 
retinal illumination 5:3 log 
troland ). 
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Figure 6A. 


most specific tritan tests are listed in Table 1. 
The Ishihara plates were either correctly seen or 
non-specific errors were made. The HRR plates 
and the D-15 desaturated panel pointed to a 
tritan defect in four persons but gave almost 
normal results in two (VI.2 and VI.3); the visual 
acuity of the other patients was too low for us to 
perform these tests. Two patients (VI.2 and 
VI.6), who made numerous errors with the 
Ishihara plates presumably because of loss of 
central vision, chose a normal matching range 
with the Nagel anomaloscope. The spectral 
sensitivity curves were diagnostic for the absence 
of blue sensitivity (Fig 6 A, B). 


Discussion 

We describe a family with an autosomal 
dominantly inherited cone dystrophy associated 
with loss of blue cone function as an early sign. In 
this family the diagnosis of cone dystrophy is 
firmly established by the presence of the charac- 
teristic symptoms: loss of visual acuity, 
decreased or absent photopic ERG, photophobia, 
and colour vision deficiency. 

Cone dystrophy can be associated with a 
normal aspect of the macula, but, if macular 
lesions develop, three types can be distinguished 
according to Krill‘: a bull's eye lesion, diffuse 
spotty pigment clumping, and choroidal vas- 
cular atrophy. In our family we found in seven 
patients a normal fundus appearance or only the 
absence of macular reflexes (Table 1). When 
maculopathy was visible, it presented mostly as 
diffuse pigment mottling. In two patients (IV.2 
and V.1) extensive areolar macular atrophy was 
present, which in IV.2 could also be related to 
her high myopia. The progression of the pig- 
mentary maculopathy was remarkably slow: in 
two patients (V.8 and V.9) it hardly progressed 
over the course of 19 years, notwithstanding 
considerable loss of visual acuity. 

Myopia of at least 4 dioptres was found in five 
of the affected 13 individuals, which may be a 
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chance finding. However, cone dystrophy and 
myopia can be correlated, as was found in a large 
family with X-linked cone dystrophy studied by 
some of us’ in which 15 of the 17 affected males 
and five of the 31 obligate carriers had high 
myopia. Myopia might also be a separate heredi- 
tary trait in our family, since the unaffected elder 
brother of V.8 also had high myopia. Visual 
acuity, fundus appearance, and colour vision 
testing in this 55-year-old man were entirely 
normal. In our family early blue cone involve- 
ment was a consistent and prominent diagnostic 
finding. All persons with sufficient vision to 
perform colour vision tests were found to be 
tritan defective (Table 1). Some even reported 
impaired blue-green discrimination from early 
childhood (IV.2, VL.3, and VI.5). In patient 
VI.14, with a normal photopic ERG, defective 
blue cone function and a mild reduction of visual 
acuity were the only obvious signs of the domi- 
nant cone dystrophy. 

Since the condition starts insidiously, patients 
may not seek medical advice until visual acuity 
has dropped below 0-5, because they adapt to 
their slowly developing visual handicap. 

Marré et al" discussed a family with dominant 
cone dystrophy from which six individuals were 
examined in detail. Two of them had too low 
visual acuity to perform most of the colour vision 
tests. Apart from red-green disturbances Marré 
et al found blue cone involvement, except for 
their youngest patient, 12 vears old, who had 
visual acuity 0-6 and normal colour vision test 
results. This contrasts with our family, in which 
tritan deficiency precedes loss of visual acuity. 
Furthermore, the condition in their family fol- 
lowed a more progressive course leading to 
substantial visual loss before the age of 20. 

Recently Bresnick et al^ described a family 
with ‘autosomal dominant macular dystrophy 
with preferential short-wavelength sensitive 
cone involvement’. This title might suggest that 
the condition is comparable or identical to the 
one present in our family. However, in contrast 


336 


to our family, the patients of Bresnick et al 
retained good visual acuity at mature age (1-3 ina 
40-year-old female and 1:0 in a 36-year-old 
male); moreover fluorescein angiography and 
conventional ERG were normal except for 
delayed implicit times. In their family the tritan 
defect is comparable to that in our family, but the 
ophthalmological findings are different. In con- 
clusion, we believe that the family we have 
described with dominant cone dystrophy pre- 
senting initially as a tritan defect, represents a 
previously undescribed entity. 

Unequal recombination or gene conversion of 
the genes on the long arm of the X-chromosome 
coding for the production of red and green cone 
visual pigments may cause congenital . colour 
vision deficiency.'* DNA studies in a family with 
X-linked cone dystrophy with predominant loss 
of red cone function in the early-stages, receritly 
described by Reichel et al, revealed.a 6:5 


' kilobase deletion within the red cone pigment 


gene. This observation made us wonder whether 
the tritan gene on chromosome 7 could be 
responsible in our family for dominant cone 
dystrophy. Dr C: J Weitz in Baltimore was 
willing to examine leucocyte DNA from our 
patient VI.2. He comments: "The blue sensitive 
visual pigment locus was indistinguishable from 
that of normal controls by Southern blot and by 
denaturing gradient gel electrophoresis of **GC- 
clamped" polymerase chain reaction products 
containing the exons and adjacent non-coding 
sequences. These results exclude any insertion 
or deletion larger than about 100 base pairs and 
make unlikely but do not exclude any smaller 
rearrangements or a point mutation within the 
gene' (Weitz C J, and Nathans ], personal 
communication 1990). Future DNA studies may 
enable us to make accurate subdivisions of the 


+ 
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different cone dystrophies and could help us to 
understand the disease process in greater detail. 


The authors are grateful to Mrs I van Leeuwen-Cornelisse for her 
help in the initial stages of the family study and to Dr C J Weitz for 
the DNA studies on patient VI.2. 
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66 Most patients for whom timolol is 
prescribed are elderly, and disorders likely 
to be aggravated by beta-adrenergic 
receptor blocking agents are common in 


this age group. 99! 


When there is a chance of developing 
cardiopulmonary problems, such as 
bronchial asthma or heart failure, which 
may be aggravated by nonselective sys- 
temic beta blockade: 
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Use of orbital floor steroids in the management of 
patients with uniocular non-necrotising scleritis 


K N Hakin, J Ham, S L Lightman 


Abstract 

Most cases of non-necrotising scleritis can be 
successfully treated with non-steroidal anti- 
inflammatory drugs. If these are ineffective, 
then high-dose systemic corticosteroids, with 
all their attendant side-effects, are usually 
required. We have used orbital floor injections 
of depot steroid in the management of nine 
patients with non-necrotising scleritis in an 
attempt to avoid the use of systemic steroids, 
or to allow the dose of steroids to be reduced 
while maintaining disease control. A temporary 
reduction in inflammation was achieved in all 
cases, which allowed the use of systemic 
steroids to be avoided altogether in two patients 
and delayed in the others. Non-steroidal anti- 
inflammatory drugs and systemic cortico- 
steroids remain the mainstay of treatment for 
non-necrotising scleritis, but orbital floor 
injections may be a useful adjunct in certain 
cases. 


Scleritis is a potentially serious disorder, which 
can occur in both young and old patients. 
Although it can be associated with an underlying 
collagen disease, many patients are healthy. Pain 
is a predominant feature of active scleral inflam- 
mation, and is the usual presenting complaint. 

Patients with anterior diffuse (Fig 1) or 
nodular, non-necrotising scleritis, and posterior 
scleritis, can often be treated with non-steroidal 
anti-inflammatory drugs (NSAIDs), such as 
flurbiprofen or indomethacin. Necrotising 
scleritis, however, always requires systemic 
steroid therapy, sometimes in combination with 
other systemic immunosuppressive drugs.’ 
Topical steroid therapy can control episcleral 
inflammation but has no effect on scleral inflam- 
mation. Subconjunctival steroid injections are 
contraindicated because of the risk of scleral 
thinning and perforation.’ 

Some patients with non-necrotising disease do 
not respond to non-steroidal therapy and require 
systemic corticosteroids for disease control. As 





Anterior diffuse scleritis. 


Figure | 


with intraocular inflammation, high doses 
(prednisolone 40-80 mg per day) may be 
required. Many patients with uniocular posterior 
uveitis, however, are spared the problems 
associated with systemic steroid therapy by the 
use of orbital floor sub-Tenon's injection ol 
depot steroid preparations when there is active 
inflammation.’ This route of treatment is par- 
ticularly useful in patients with unilateral disease 
who are otherwise healthy. It is also useful in 
maintaining control of a unilateral exacerbation 
of disease while on a reducing regimen of systemic 
steroids. 

In this study we aimed to see if patients with 
uniocular non-necrotising scleral inflammation 
in whom NSAIDs were ineffective, or could not 
be tolerated, could be treated with orbital floor 
injections of long-acting depot steroid prep- 
arations. We also treated three patients in whom 
the disease process had relapsed while on a 
reducing regimen of systemic steroids, in order 
to avoid returning to a high steroid dosage. 


Patients and methods 

Patients were recruited from the Scleritis Clinic 
at Moorfields Eye Hospital. The scleritis was 
classified as either anterior or posterior, and 
diffuse, nodular, or necrotising.' Investigations 
were performed to exclude an underlying 
systemic disease process. 

All patients with necrotising disease were 
treated with high-dose systemic corticosteroids 
(prednisolone 60-80 mg per day), together with 
other immunosuppressive therapy if required. 
All patients with anterior diffuse or nodular, or 
posterior, scleritis were initially treated with 
flurbiprofen 100 mg three times a day, unless 
this previously could not be tolerated or had been 
found to be ineffective, in which case systemic 
steroids were started. Oral Hə receptor 
antagonists were given concurrently to patients 
with a previous history of peptic ulceration or 
indigestion. 

After one or two weeks of treatment the 
patients were reassessed. If the pain was con- 
trolled, and the degree of inflammation reduced, 
the NSAIDs were continued, and eventually 
tapered off when the disease process was 
quiescent. If there was no change, or if the 
inflammation had increased, then systemic 
steroids were started in cases of bilateral disease. 
Patients with unilateral disease, however, 
received, with informed consent, an orbital floor 
injection of 40 mg methylprednisolone acetate 
(Depomedrone). The steroid was mixed with 
0-2 ml lignocaine 2%, and administered through 
the lower lid, at the junction of the inner two- 
thirds and outer one-third.’ The patients were 
examined again after one or two weeks, and 


: 338 


Hakin, Ham, Lightman 





be 
Bier edant ial 


1 Nodular NSAID hypersensitivity 4 days 

2 50/M Nodular NSAID in Symptom relief; signs Ar not required 
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9 64/F Posterior Relapse on prednisolone 4 weeks 4 weeks (injection repeated 
for further relapse at 8 

months to allow blood 
pressure control) 





subsequently at intervals detérmined by the 
disease activity. Additional treatment, including 
repeat injections, was administered as required. 
If an injection was repeated within several weeks, 
shorter acting methylprednisolone succinate 
(Solumedrone) was  uséd instead of 
Depomedrone to avoid build-up of high levels of 
depot steroid beneath the globe. 


Results 

All patients included in this trial had non- 
necrotising, anterior diffuse or nodular, or 
posterior scleritis, active in one eye only. No. 
underlying disease process was detected in any 
patient. 

The results are displayed in Table 1. Nine 
patients received an orbital floor steroid injec- 
tion. They could be divided into two groups: 
group À (patients 1-3) in whom NSAIDs were 
ineffective or could not be' tolerated, and in 
whom systemic steroids had not yet been used; 
group B (patients 4-9) in whom systemic steroids 
had been previously used with good effect, but 
recourse to a high dose was now to be avoided. 
Seven patients received one injection, one 
received two, and another tbree. 

In group A the treatment achieved pain control 
for only four days in one patient and seven days 


in another. Both required subsequent high-dose . 


systemic steroid therapy to control the scleral 
inflammation, instituted two weeks after injec- 
tion. In the third, although pain was controlled, 
a large scleral nodule remained unaffected. No 
steroids were required in this patient, however, 
as there was now no active inflammation. 

In group B only one patient (no. 8) did not 
require an increase of systemic steroids to achieve 


. disease-control eventually. The use of high-dose 


steroids, however, was delayed for five months 
in one patient and nine months in another. In 
patient nine the use of orbital floor steroids 
allowed a dangerously high blood pressure to be 
satisfactorily controlled before oral steroids were 
started. l 

There were no complications from the 
procedure, which was generally well tolerated by 
the patient. 


Discussion 
This study has demonstrated a limited role for 
orbital floor steroid in the management of non- 


necrotising scleritis. Although the local steroid 
does exert some anti-inflammatory action, this 
tends to be short-lived. Systemic NSAIDs, 
particularly flurbiprofen and indomethacin, are 
well established as the first-line treatment of 
non-necrotising scleritis.' Necrotising scleritis, 
however, always requires high-dose systemic 
corticosteroids, sometimes with additional 
immunosuppressives such as cyclophosphamide 
and azathioprine.’ Systemic steroids are also 
used in cases of non-necrotising disease which do 
not respond to NSAIDs. Although they are 
generally very effective at controlling scleral 
inflammation, their use is associated with many 
side effects which can preclude their use. ‘Pulse’ 
steroid therapy has been used to try to reduce 
these side effects®’ and more recently cyclosporin 
A.’ 

Patients with — uniocular intraocular 
inflammation have long been spared treatment 
with systemic steroids by the administration of 
orbital floor depot steroid preparations. Watson 
and Hayreh’ have stated that intraorbital steroid 
injections have only a transient effect with 
scleritis, and that frequent injections are required 
for disease control. Benson,” however, states 
that in posterior scleritis retrobulbar steroids can 
be effective and without complications. 

It'is always desirable to minimise, or avoid 
altogether, the use of systemic steroids, in the 
management of  non-necrotising  scleritis. 
Mondino and Phinney," reporting on six patients 
with non-necrotising scleritis who were not 
satisfactorily controlled on either NSAIDs or 
steroid alone, managed to reduce the dose of 
controlling systemic corticosteroid by combining 
prednisolone with oral indomethacin. We have 
reported on five patients with non-necrotising 
disease in whom the concurrent use of cyclosporin 
A allowed the reduction of systemic steroids 
without relapse.” In this study the use of orbital 
floor steroids allowed systemic steroids to be 
avoided altogether in one patient, to be main- 
tained at a low dose of 5 mg in another, and 
delayed the progress of disease in two others. 
Perhaps the most important function was in 
tiding over a patient, whose high blood pressure 
presented a positive contraindication to the 
administration of high-dose steroids, until the 
blood pressure could be reduced. 

NSAIDs remain the initial therapy for non- 
necrotising scleritis, followed by systemic 
steroids should the NSAIDs prove to be ineffec- 


Use of orbital floor steroids in the management of patients with uniocular non-necrotising scleritis 


tive. If the use of steroids is temporarily 
contraindicated, however, or should it prove to 
be difficult to reduce the minimum controlling 
steroid dose, then orbital floor steroid should be 
considered as a useful adjunct. 
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Use of cyclosporin in the management of steroid 
dependent non-necrotising scleritis .- 


K N Hakin, J Ham, S L Lightman 


Abstract 

Many patients with non-necrotising scleritis 
can be treated adequately:with non-steroidal 
anti-inflammatory drugs or steroids. But, as 
many of them are young, treatment may present 
problems if they require high doses of steroids 
to control the scleral inflammation and then 
relapse when the dosage is reduced. Five such 
patients were treated with a combination of 
steroids and low-dose cyclosporin therapy, 
and in all cases the scleritis remained under 
control on a much lower dose of steroids than 
when steroids were used alone. Cyclosporin is 
therefore a useful drug in the management of 
younger patients dependent on high-dose 
steroids to control their scleral inflammation. 


Anterior scleritis can be diffuse, nodular, or 
necrotising.! In many patients non-steroidal 
anti-infammatory drugs (NSAIDS), such as 
flurbiprofen, can be used to control diffuse or 
nodular scleritis, whereas high-dose steroids, 
often with other potent immunosuppressives 
such as cyclophosphamide, are necessary for the 
treatment of necrotising scleritis.’ 

Cyclosporin, which is used extensively in the 
treatment of posterior uveitis, has previously 
been described in the treatment of necrotising 


` disease, which usually occurs in older patients.’ 


We here present five patients with severe 
anterior diffuse scleritis in whom systemic 
prednisolone was effective only at high dosage or 
could not be tolerated at such doses. Any attempt 
at steroid reduction resulted in severe recurrence 
of the scleral inflammation. These. patients 
received low-dose cyclosporin (5 mg/kg/day) in 
addition to the controlling steroid dose, and in all 
cases the steroid dosage could then be reduced to 
a more acceptable level while the scleral inflam- 
mation remained under control. 


Patients and methods 
The patients were recruited from the Scleritis 


Clinic at Moorfields Eye Hospital. The scleritis. 


was classified as anterior diffuse, nodular or 
necrotising, or posterior, according to Watson.’ 
Investigations including a full blood count, 
erythrocyte sedimentation rate, autoimmune 
screen, urea, electrolytes, creatinine, and chest 
x ray were performed to exclude an underlying 
systemic disease. 

Patients with non-necrotising disease were 
started on an NSAID, usually flurbiprofen or 
indomethacin, which if ineffective, was then 
changed to high-dose systemic corticosteroid, 
prednisolone 60-80 mg per day. After one or two 
weeks at this high level a slow reduction of the 


daily dose was attempted, eventually to be 


stopped completely. If the disease relapsed as the 
steroids were reduced, then NSAID were some- 
times combined with the steroids to attempt 
disease control. If the inflammation could not be 
controlled on a satisfactorily low steroid level, 
the steroids were increased back to or above the 
controlling dose, and cyclosporin A added, at 
5 mg/kg/day, in two divided doses, after the 
serum creatinine was checked and found to be 
within the normal range. After one or two weeks 
on the combination therapy slow steroid reduc- 
tion was attempted. 

The cyclosporin dose was monitored by two- 
‘weekly serum creatinine measurements and 
adjusted if the creatinine started to rise. If 
relapse occurred while treatment was being 
reduced, the prednisolone dose was increased 
and then again slowly tapered off. The cyclo- 
sporin was also increased, if thought necessary, 
but to a maximum dose of 7-5 mg/kg/day for up 
to a week, before being reduced back to 


5 mg/kg/day. 


Results ' 
Five patients with non-necrotising scleritis 
received cyclosporin. Their ages ranged from 21 
to 64 years, average 32. Systemic investigations 
revealed Crohn’s disease with primary sclerosing 
cholangitis in one patient and nasal cartilage 
collapse in another (possibly indicative of relaps- 
ing polychondritis). The others were healthy. In 
four patients satisfactory control of the ocular 
inflammation was achieved with high-dose 
steroids, but the disease relapsed when the 
treatment was reduced. The ocular inflammation 
was ‘said to be controlled when the patient no 
longer experienced pain and the slit-lamp 
examination showed resolution of oedema, with 
minimal dilatation of the episcleral vessels. The 
fifth patient immediately developed intolerable 
side effects from the steroids, and thus required 
alternative therapy. Four received NSAID/ 
steroid combination therapy to try to control the 
relapses, and one of these was also treated with 
azathioprine. ` 

In all five patients the concurrent use of 
cyclosporin with prednisolone allowed the daily 
dose of prednisolone to be reduced. Three 
patients did relapse again (one on three occasions) 
but are now well controlled on a low daily steroid 
dose after the steroid dose had been temporarily 
increased to greater than 40 mg/day to re- 
establish control. Two patients managed to stop 
all treatment, one after seven weeks, the other 
after eight months, of cyclosporin therapy. 
There were no detectable renal complications 
from the use of cyclosporin as judged by the 
serum creatinine. Hirsutism, in one patient, was 
the only side effect. 


Cyclosporin in scleritis 
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Table 1 ` Results 
Duration of 
Agel Duration of Minimum steroid cyclosporin 
sex Diagnosis disease Previous treatment prior to cyclosporin treatment Relapse? Current therapy 
64/M and 5 months Flurbiprofen/pred Pred 25 mg 6 months Yes anion 200 mg/ 
itis 
2XF Ant.scleritis — 4years Flurbiprofen/pred Side effects at 18 months Yes in oo mg/ 
pred 50 mg VES 
ur en 

28/M X Ant.scleritis 1 month Indomethacin/ Pred 15 mg 7 weeks No 
2UF Postuveiti$ 6years Indomethacin’ red Pred 35 mg 13 months Yes Orain C pred ime 150 mg/ 
26M Ant.éclefitis 5 months Flurbiprofen/pred Pred 40 mg 8 months No 

=prednisolone, 
Discussion sporin was a useful additional drug in the 


Many patients with non-necrotising scleral 
disease can be controlled with systemic NSAIDs. 
Some require systemic steroids for control of the 
scleral inflammation (as judged by decreased 
pain and redness), and with slow steroid reduc- 
tion many experience continued control of the 
disease on low-dose therapy. A minority require 
high-dose steroid therapy, and their disease 
process can become very steroid sensitive, so that 
any attempt at dose reduction results in relapse. 
The use of immunosuppressive drugs such as 
cyclophosphamide and chlorambucil is contra- 
indicated in young patients,‘ and in many patients 
with scleritis we have found azathioprine to be of 
little use in the short term in allowing significant 
steroid reduction. 

_ Cyclosporin is now commonly used together 
with steroids in the management of posterior 
uveitis.5 5 Control of the disease is achieved with a 
lower dose of steroid than with steroids alone. In 
younger patients side effects such as tremor, 
hirsutism, gingival hypertrophy, and renal 
damage appear to be less common and the drug 
generally well tolerated. 


Low-dose cyclosporin (less than 7:5 mg/kg/ | 


day) is now used, as at the higher dose of 
10 mg/kg/day renal toxicity.is common.’ At this 
lower dose cyclosporin must be used in combina- 
tion with steroids to be effective in controlling 
the disease. The steroid dose may then be slowly 
reduced while the scleral disease is closely 
monitored. 

‘Wakefield and McCluskey’ seared thatcyclo- 


management of necrotising scleral disease. We 
have found that in combination with steroids it is 
also useful in treating non-necrotising disease, 
having a steroid-sparing effect. 

Cyclosporin works by selectively inhibiting 
lymphokine secretion by activated T cells. Little 
is known about the pathogenesis of scleral in- 
flammation, but a granulomatous inflammatory 
process in seen histologically.'? T lymphocytes, 
particularly of the CD4+ subtype, are involved 
in the delayed hypersensitivity response and may 
be involved in the inflammatory process in the 
sclera. The fact that cyclosporin is effective in 
the disease suggests that T cells are involved in 
the pathogenesis of the scleral inflammation, and 
this is under further investigation. 
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Conjunctival cysts in anophthalmic orbits 


Abstract 

Five out of 149 patients (3%) who received an 
intraorbital implant to prevent or treat the 
disfiguring symptoms associated with the 
postenucleation socket syndrome developed 
intraorbital conjunctival cysts. All five patients 
had received a secondary implant two to 14 
months previously. After excision of the cysts 
four patients required additional surgery for 
lack of conjunctiva and/or recurrent cyst 
formation. The clinical findings, mechanism of 
development, and management of this rare but 


serious complication of socket surgery are 
described. 


Conjunctival cysts of the orbit following enuclea- 
tion are rare. Only 17 cases of orbital conjunc- 
tival cyst formation after enucleation have been 
reported.'* We have seen this complication in 
five patients over a period of seven years. 


Patients and methods 

The patients consisted of 149 patients referred to 
the Orbital Center who received an intraorbital 
implant between January 1982 and April 1989 to 
prevent or treat the disfiguring symptoms 
associated with the postenucleation socket syn- 
drome. Fifty-one patients had the implant 
placed at the time of enucleation (primary 
implant), 73 some time after enucleation (secon- 
dary implant), 17 after replacement of a pre- 
viously inserted inadequate implant, and eight 
after an evisceration of the eye. The implants 
were 18 mm acrylic balls covered with donor 
sclera, the so-called baseball implants.’ For 
patients whose eyes were eviscerated 18 mm bare 
acrylic balls were used. The implants were 
inserted in a standardised manner." * 


Results 

Five patients in this series, all with a secondary 
implant, developed conjunctival cysts in the 
anophthalmic orbit two to 14 months after the 
implantation of the baseball (Table 1). In all five 
increasing difficulty in retaining the prosthesis 
was the first sign. Proptosis of the prosthesis and 
shallowness of the fornices (the inferior fornix in 
four, the superior fornix in one) was also noted. 
In two a palpable mass was found. 





Time interval Time imterval 





Age at Age at Age at from enucleation from implantanon 

Patient enucleation implantation cyst excision lo cyst excision to cyst excision 

no. ( years ) ( years ) ( vears ) ( vears ) (months 

| 18 33 33 I^ 2 

2 0:5 53 84 53 14 

3 N 3l 1] 23 4 

4 22 39 40 18 I4 

5 2 30 30 28 : 
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Figure | 
3). A large conjunctival cyst superior to the implant ts present. 
The implant is displaced downwards. 


Sagittal CT scan of the anophthalmic orbit ( patient 


Diagnosis was established with high resolu- 
tion computerised tomography (CT) in two 
patients (Fig 1) and with fine needle aspiration of 
6—7 ml of a yellow-grey fluid from the mass in one 
patient. In the other two patients the cysts were 
accidentally found during surgery for deepening 
the fornix. In three of the five patients multiple 
cysts were present. Complete excision was 
undertaken in all cases. 

During excision three implants were replaced 
because they appeared to communicate with the 
cysts. The two patients in whom the implant was 
not replaced at first had a recurrence. The 
recurrent cysts were removed completely in a 
second session, together with the implant in one 
patient. So altogether four out of five implants 
had to be replaced. In three patients a donor 
sclera-covered ball was reinserted; in one patient 
a dermis fat graft was used after recurrent cyst 
excision because this patient also showed lack of 
conjunctiva (Table 2). 

Histopathological examination revealed cysts 
lined with non-keratinising stratified squamous 
epithelium and surrounded by fibrous tissue. 

Lack of conjunctiva, resulung in shallow 
fornices, was a complication found in three 
patients after excision of the cysts. This required 
additional treatment: two patients had fornix 
reconstruction with. oral mucous membrane 
grafts, and in one patient a dermis fat implant 
was placed instead of a baseball implant - and 
later on a mucous membrane graft (Table 2). 

Unfortunately, the final cosmetic result was 
poor in all five patients. 


Discussion 
Orbital cyst formation following enucleation is a 


Conjunctival cysts in anophthalmic orbits 


Table2 Clinical details 
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Patient 


Vat US nN 


Reason for 


enucleation 


Trauma 


Reunoblastoma 


Glioma 
Trauma 


Melanoma 





Multiple 
cysts Additional surgery 
Excision cyst Recurrent cyst excision, replacement 
implant with dermis fat graft, mucous 
membrane graft 
Excision cyst, Mucous membrane graft 
replacement implant 
Excision cysts + Recurrent cyst excision 
Excision cysts, + Mucous membrane graft 


replacement implant 
Excision cysts, + 
replacement implant 





rare but serious complication. In our population 
it was found in 3% of the patients, but only in 
those in whom a secondary implant was inserted. 
Tyers and Collin* found conjunctival implanta- 
tion cysts in 7% of a series of six primary and 35 
secondary implantations. They did not describe 
whether the cysts were found in the primary or in 
the secondary implant group. They appeared to 
consider these cysts to be of minor importance, 
because they could be removed easily, with 
direct closure of conjunctiva, owing to their 
being so close to the conjunctival surface. 

In our series, however, it appeared to be a 
serious complication because of the need for 
further surgery in four of the five patients after 
excision of the cyst(s). The surgical measures in 
all five patients, consisting in removal of the cysts 
and surgical treatment of the subsequent compli- 
cations, led to deterioration of the cosmetic 
outcome. 

McCarthy et al postulated three possible 
mechanisms for the development of conjunctival 
cysts in an anophthalmic orbit: (1) inadvertent 
implantation of a free fragment of conjunctiva 
within Tenon's capsule during enucleation 
surgery; (2) incarceration of a tongue of conjunc- 
tiva that is accidentally inverted in wound 
closure through Tenon’s capsule; (3) epithelial 
downgrowth by wound dehiscence. The viable 


conjunctiva buried in the socket by one of these 
mechanisms may form the orbital conjunctival 
cyst. 

It is therefore not surprising that in our series 
conjunctival cysts were found only in patients 
with a secondary implant. In contrast to a 
primary implantation, the orbital anatomy in 
secondary implantations has already been 
disturbed, and a space for the implant has to be 
created by sharp dissection inside the collapsed 
orbital tissues. Because of this the secondary 
implantation technique is more complicated. 
The risk of implantation of conjunctiva into the 
orbit is increased, because accurate closure of 
Tenon's capsule and conjunctiva is more 
difficult. It is therefore important to close 
Tenon’s capsule and conjunctiva with great care 
in two separate layers. If conjunctival cysts still 
develop, it is better to remove the implant as well 
to forestall further recurrences. 

We conclude that orbital cyst formation is rare 
in patients with a primary implant. If orbital 
conjunctival cysts occur in secondary implants, 
we recommend removal of the implant together 
with the cysts to prevent further complications. 
In general the final cosmetic outcome in these 
patients remains poor. 
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Lid lengthening by sclera interposition for eyelid 


retraction in Graves’ ophthalmopathy 


Maarten Ph Mourits, Leo Koornneef 


Abstract 

The’ ‘efficacy of scleral grafts for eyelid 
lengthening in patients with thyroid related 
upper and/or lower lid retraction was evaluated 
in 62 consecutive patients with Graves’ oph- 
thalmopathy who underwent lid surgery in the 
last 3-5 years. Seventy-eight upper and 30 
lower lids were lengthened by scleral interposi- 
tion. A good or acceptable result was achieved 
in 50% of all operated upper lids after one 
procedure. This percentage increased to 75% 
after a second and to 77% after a third pro- 
cedure. Persistent temporal retraction and 
nasal overcorrection were the major complica- 
tions. In lower lid lengthening the success 
percentage was 90% after one operation. We 
conclude that scleral grafting for upper eyelid 
lengthening has no distinct advantage in com- 
parison with other lengthening techniques. 
Scleral implants to lengthen lower lids are very 
effective. 


Even after successful treatment with cortico- 
steroids or orbital irradiation many patients with 
Graves’ ophthalmopathy need surgical repair for 
rehabilitation. This may yield excellent results 
provided surgery is deferred till ocular and 
orbital symptoms have become stable.' Disfigur- 
ing proptosis can be treated by orbital decom- 
pression, while the field of binocular single 
vision can be restored by extraocular muscle 
surgery.?? Eyelid lengthening with or without 
dermatochalasis correction is usually the final 
step of surgical rehabilitation. 

Many different techniques have been des- 
cribed to lengthen eyelids in Graves’ ophthalmo- 
pathy. In 1979 Callahan and Callahan stated that 
recession of the eyelid retractors is best achieved 
with scleral grafts.* Indeed the use of sclera for 
lower lid lengthening has been generally 
accepted. However, there is disagreement about 
its use in the treatment of thyroid related upper 
lid retraction. For this condition sclera has been 
advocated by some;?5 while its efficacy has been 
questioned by others. Unfortunately, suffi- 


cient data on surgical outcome are lacking in ` 


most of these studies. 

We report on a large series of consecutive 
patients in whom sclera has been used for both 
upper and lower lid lengthening. The outcome of 
our treatment method is compared with that of 
other methods. 


Patients and methods 

From January 1986 till July 1989 62 consecutive 
patients with thyroid related eyelid retraction 
underwent lid lengthening by scleral interposi- 
tion at the Orbital Centre of Amsterdam. 


Tablel Patients characteristics 





Upper lid Lotoer lid 
l rh à . 
RS o p 47 22 
o. i 78 30 
Penal rati 2:1 
Mean age and range (yr): M 55 (48-68) 48 12-58. 
5 (48-68 56 (42—68 





Seventy-eight upper and 30 lower lids were 
corrected. Information on the patients is sum- 
marised in Table 1. 

The diagnosis of Graves’ ophthalmopathy was 
based on clinical signs and symptoms and 
coronal CT scans of the orbit. All patients were 
euthyroid and had stable eye disease for at least 
half a year prior to lid surgery. Many patients 
had been treated with immunosuppressive treat- 
ment, radiotherapy, orbital decompression, and 
extraocular muscle surgery. 

The indication for surgical correction was 
cosmesis in all patients, but the majority com- 
plained of ocular discomfort as well, and luxation 
of the globe was imminent in two. 

Preoperative evaluation consisted in measure- 
ments of palpebral fissure and scleral show in the 
primary position of gaze at 12 and 6 o'clock, lid 
margin to lid crease distance definition, and 
exophthalmometer readings. Pre- and post- 
operative photographs were taken of all patients. 

The outcome of surgery was evaluated after 
three months. Second and third procedures. were 
performed if no cosmetically acceptable result 
had been achieved. The final cosmetic result was 
evaluated by the patients and the surgeons. 
Upper lid correction was considered to be good if 
(1) the upper 1:5 to 2:0 mm of the cornea at the 
12 o'clock position was covered by the lid; (2) the 
lid margin contour was smooth; (3) the lid crease 
was within 7 to 10 mm of the lid margin; and (4) 
there was bilateral symmetry (Figs 1 and 2A, B). 
An acceptable result was considered to be 1 to 2 
mm over or under correction or mild asymmetry, 
requiring no further surgery (Figs 3A, B). If the 
lid margin of the lower lid touched the limbus at 
the 6 o'clock position and the contour was 
smooth, lower lid correction was considered to 
be good (Figs 4A, B). When there was a gap 
between the lid and the limbus of no more than 
1 mm, it was considered acceptable. 


Figure 1 Drawing showing contour and position of eyelids 
in ideal situation. 
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Figure 2  Pre- and 
postoperative appearance of 
a patient with unilateral 
upper eyelid retraction. Good 
result, 


Figure 3 Pre- and 
postoperative appearance of 
a patient with unilateral 
upper evelid retraction. 
Slight asymmetry, 
acceptable result. 


Figure 4 Pre- and 
postoperative appearance of 
a patient with unilateral, 
left-sided lower lid 
retraction. Good result. 





Figure 4A. 


SURGICAL TECHNIQUE 

The approach is much as described for ptosis 
surgery previously.” A horizontal line is drawn 
on the eyelid at about 7 mm from the lid margin 
to mark the place of the future skin crease. After 
eversion of the superior eyelid, 2 ml of lignocaine 
2% with epinephrine is injected into the subcon- 
junctival area. Thus the conjunctiva is separated 
from Miiller’s muscle. The upper eyelid is then 
further anaesthetised subcutaneously with 
approximately 3 ml of local anaesthetic. A hori- 
zontal incision in the skin crease is made through 
the skin-muscle layer parallel to the muscle fibres 
on to the tarsal plate. By going upward in the 
direction of the upper roof of the orbit the orbital 
septum is visualised, The septum is opened, the 
orbital fat is freed, and below the fat the levator 
aponeurosis is identified. The levator aponeurosis 
together with Miiller’s muscle are dissected off 
the tarsal plate, and the medial and lateral horns 
are transected. The conjunctiva, however, is left 
unimpaired, thus protecting the cornea. Special 
care is taken to cut all fibrotic strands in the 
lacrimal gland region. A scleral graft is sutured to 
the tarsal plate and the levator muscle with 
interrupted 5:0 Vicryl sutures. In upper lids the 
vertical height of the implant is approximately 
twice the amount of eyelid retraction, laterally 
some millimetres more than medially. However, 
the final determination of the levator recession 
and thus of the graft size is based on the 
operation table appearance of the lid margin. For 
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Figure 2B. 


Figure 3B. 





Figure 4B. 


these assessments the patient is asked to open 
and close his eyes. When the result is satisfac- 
tory, the skin is closed with 6-0 silk sutures. 

In second and third procedures the evelid is 
opened up through the former scar. The scleral 
implant is dissected free and adjusted or 
replaced. 

In lower lids the approach is transconjunctival. 
After infiltration of the subconjunctival space 
with local anaesthetic the conjunctiva is incised 
over the lower border of the tarsal plate. The 
lower lid retractors are idenufied and dissected 
off the conjunctiva and the tarsus and freed of the 
orbital septum. A scleral graft of about three 
times the lid retraction in millimetres is sutured 
to the retractors and the tarsal plate with 5-0 
Vycril. The conjunctiva is closed with a running 
6*0 catgut suture. 


Results 

The outcome of surgery was evaluated at a fixed 
interval three months postoperatively. Follow- 
up varied from 0:5 to 3:5 years. The results of 
upper lid lengthening are given in Table 2 and 
Fig 5. Less retraction postoperatively was seen in 
all patients, and ocular discomfort disappeared 
in all but two. The cosmetic result was good or 
acceptable in 50% after one procedure and in 
77% after a maximum of three procedures. Final 
evaluation showed mild or severe overcorrection 
or medial dropping in seven lids and temporal 
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Table2 Final outcome of upper lid lengthening procedures 
by sclera implantation for thyroid related eyelid retraction 





Result 


Success 
Amount of ————————— 
retraction Number Good Acceptable Total Failure 


1-3 mm 25 20% 52% 72% 28% 
4-5 mm 36 33% 53% 86% 14% 
6-10 mm 17 18% 47% 65% 35% 
1-10 mm 78 26% 51% 77% 23% 





obliquity in another seven lids (Figs 6A, B). 
Asymmetry was seen in four patients, and a 
thickened eyelid for longer than one month in 
two. Other complications such as a dry eye, loss 
of lashes, or extrusion of the graft did not occur. 
No recurrence of retraction was seen in this 
group. 

The results of lower lid lengthening are given 
in Table 3 and Figs 7A, B. After one operation 
all but three patients had a good or acceptable 
result. Within a year, a recurrence of retraction 
was noted in two patients. 


Discussion 

The difficulty of surgical correction of upper lid 
retraction in Graves’ ophthalmopathy is illus- 
trated by the numerous procedures described to 
recess the lid retractors. Henderson’s miil- 
lerotomy is insufficient to obtain enough reces- 
sion in most patients.’'' Groves’s levator mar- 
ginal myotomy" tends to lead to unpredictable 
results. His own series was too small to draw 
conclusions from. Several other techniques" " 
have not been analysed in large enough numbers 
to demonstrate a high rate of success. 

We have used scleral grafts to lengthen upper 
and lower lids in patients with Graves' ophthal- 
mopathy because we expected more predictable 
and favourable results. After one procedure, 
however, only 50% of all operated upper lids 
were satisfactory. It has been suggested that 
scleral grafts cause lid thickening, cysts, and 
corneal damage," but in our patients (medial) 
overcorrection and/or obliquity of the lid edge as 
a result of persistent temporal retraction were the 
most important complications. Meticulous dis- 
section of the lateral part of the levator 
aponeurosis could not prevent this. To avoid 
persistent temporal retraction we have used 
grafts that were so tapered they were wider 
temporally than medially, as suggested by 
Dryden and Soll. In spite of this, temporal 
retraction was noted even after a second and 
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Figure 5 Diagram showing success percentage of upper lid 
lengthening in relation to number of procedures. 
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Figure 6A. 





Figure 6B. 


Figure 6. Pre- and postoperative appearance of a patient 
with bilateral upper eyelid retraction. Typical persistent 
temporal retraction with resulting oblique lid edge. 
Unacceptable result. 


third procedure. In these patients we found 
considerable fibrosis in the lacrimal gland 
region, which tended to recur after repeated 
procedures. We suggest that this excessive 
fibrosis may be caused by the scleral implant. 
Despite the fact that Putterman defined his 
criteria for success of lid surgery in less detail, he 
appears to have excellent results from a graded 
Miiller’s muscle excision and levator recession 
without the use of sclera: 80% of his 32 patients 
had a satisfactory result after one intervention." 
Thaller et a/ also reported good results in two- 
thirds of 30 patients after levator recession 
without the use of sclera. Levator recession with 
scleral graft in their hands was less predictable." 
Although it is impossible to make a statistical 
comparison between their procedures and our 
method, these reports and our experience with 
scleral grafts indicate that sclera does not in- 


Table 3 Final outcome of lower lid lengthening procedures 
by sclera implantation for thyroid related eyelid retraction 











Result 

Success 
Number Good Acceptable Total Failure 
30 63% 34% 97% 3% 
w 100 
© 
< 
Z 80 ACCEPTABLE RESULT 
o 
G 60 
a. 
Uu) 
o 
5 40 
9 GOOD RESULT 
a 20 

0 
1 2 


NUMBER OF PROCEDURES 


Figure 7 Diagram showing success percentage of lower lid 
lengthening in relation to number of procedures. 


Lid lengthening by sclera interposition for eyelid retraction ii RE 


— —  — PG 

On the other hand, our data do not prove that lid 
lengthening with sclera yields less acceptable 
results: We believe that, until it has been demon- 


strated that the more difficult procedure has a 


higher success rate, the simpler method should 
be the one of choice. For this reason we do not 
recommend scleral grafts for upper lid lengthen- 
ing in Graves' ophthalmopathy. 

'Sclera for lower lid lengthening, on the con- 
trary, is. known to support the lid as a semi-stiff 
spacer against gravity.” This might explain our 
satisfactory results in lower lid surgery. 
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Abstract 

The Kowa laser cell flare meter has been 
recently introduced to quantify the assessment 
of aqueous cells and flare in vivo by measure- 
ment of light scattering from a low power He- 
Ne beam. Computer analysis of this scattered 
light can distinguish cells (expressed as cell 
count) from protein (expressed as photon 
count/ms), and in-vitro work with albumin 
solutions has shown that the photon count/ms 
is linearly related to protein concentration. 
This study of 106 normal eyes (53 subjects) 
assesses the accuracy and sensitivity of the 
instrument and the factors affecting the inter- 
pretation of its results. Using in-vitro solutions 
of human albumin we found a highly significant 
linear correlation (r=1, p=0-0001) between 
photon count and protein concentration. The 
results show that the instrument has a photon 
count/ms reproducibility of 8-26% and that 
there is a within-subject variability in photon 
count/ms (aqueous flare) of 12-2% in normal 
eyes. No significant difference in photon 
count/ms (aqueous flare) was found to exist 
between right and left eyes (p>0-4), between 
sexes (p>0-5), or between irides of different 
colour (p>0-8). There was also no statistically 
significant variation in photon counts/ms with 
time of day over the period of measurement 
(1000-1900 h) (p=0-4). There was, however, an 
increase in photon count/ms with age (r—0-57, 
p« 0-001) and a decrease with pupillary dilata- 
tion at both 30 and 60 minutes after instillation 
of tropicamide 196 (p« 0-05). An occasional cell 
was found in only 10-4% of normal eyes, and 
there was no significant increase in the cell 
counts on mydriasis (p^ 0-05). These findings 
indicate that the Kowa laser flare meter is an 
accurate and sensitive instrument with poten- 
tial application in the investigation of the 
blood-aqueous barrier. 


Breakdown of the blood aqueous barrier is 
manifested clinically as flare and cells in the 
anterior chamber of the eye. Assessment of these 
parameters is of fundamental clinical importance 
in anterior segment surgery, inflammatory ocular 
disease, and potentially in surgical audit. Up to 
now it has not been possible to quantify this 
response in a simple non-invasive manner. 

The Kowa FC1000 laser flare cell meter is a 
recently introduced instrument that allows a 
quantitative measurement of flare and cells by a 


non-invasive technique which depends on scan- . 


ning the anterior chamber with a He-Ne laser and 
measurement and analysis of the scattered light. 
The interpretation of clinical data with this 
machine requires a knowledge of the variations 
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found in normal eyes. We report a study of 53 
normal subjects (106 eyes). 


Materials and methods 


INSTRUMENT 
The Kowa laser flare cell meter consists of a 
He-Ne laser slit-lamp, a binocular microscope 
fitted with a photomultiplier, and a personal 
computer. The He-Ne beam has a power of 25 
uW and a diameter of 20 um. The beam is 
projected into the anterior chamber, and scatter- 
ing of the beam within a sampling window 
(0°-3x0°5 mm) is detected by the photo- 
multiplier. Two measurement modes are used, 
one for protein concentration and the other for 
cell count. Computer analysis can distinguish 
between photons reflected from cells and pro- 
tein, and in-vitro work has shown that the photon 
count/ms with albumin solutions is directly 
proportional to the concentration in solution.! 
Protein concentration measurement mode. The 
laser beam is scanned vertically for a length of 0-6 
mm, covering the sampling window. Scattering 
of this beam is measured when it passes through ` 
this window. Measurements are also taken when 
the beam passes above and below the sampling 
window to assess the background signal (BGI 
and BG2). The flare value in photon counts/ms is 
calculated by subtracting the mean of the two 
background counts from the signal value. 
Cell count mode. 'The beam is scanned two 
dimensionally, 0-6x0-25 mm in the sampling 
window and the scanning volume corresponds to 
0:075 mm’. A strong peak of scattered light is 
obtained when the beam strikes a floating cell, 
and the number of peaks is counted by the 


computer. 


The instrument automatically converts from 
one mode to the other. Each mode takes 0-5 
second, and thus the total measurement time is 
] second. Scans in which the difference between 
BG1 and BG2 exceeds 1596, indicative of a non- 
uniform background, are excluded, and the scan 
is repeated. Once the eye was aligned the anterior 
chamber was scanned five times. Each sequential 
scan was accepted provided the inconsistency 
between background counts was less than 1596. 


CALIBRATION 

To calibrate the instrument freshly prepared 
solutions of pure human albumin in saline (0-996 
NaCl) over the concentration range 0-10 000 
mg/ were placed in plastic cuvettes. These 
cuvettes were then scanned and an average of five 
consecutive measurements taken. This proce- 
dure was repeated twice at each protein concen- 
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Figure 1 Photon count 
and protein concentration. 


Seater piot of he log of 


n concentration 
(oma albumin (mg/dl)) 
against the log of photon 
count (/ms) with a 
superimposed line of linear 
regression (y=1-35x+0:2, 
r=I, p=0-0001). (SI: mgl 
di-mgx1 10/1.) 


tration. A cuvette filled with 0:996 saline but with 
no albumin was used as a control. 


SUBJECTS 
Strict exclusion criteria were applied to select 
subjects to ensure normality. Subjects with 
diabetes, hypertension, renal and hepatic 
disease, or other significant systemic diseases 
were excluded, as were subjects with any past or 
present ocular disease. The use of any regular 
systemic or topical ocular medication or the 
recent use of anti-inflammatory drugs also 
excluded subjects. All subjects satisfying these 
criteria were then examined ophthalmologically, 
and only those with a visual acuity of 6/6 or better 
with no clinical evidence of anterior chamber 
activity or lens opacity were chosen for final 
inclusion in the study. Iris colour was classified as 
blue, Caucasian brown, Asian brown, and Negro 
brown. 

The informed consent of each subject was 
obtained after the nature of the procedure had 
been explained fully. 


FLARE VALUES 

Reproducibility. Flare values were determined on 
both eyes of 17 normal subjects, and these 
measurements were repeated after an interval of 
five minutes. The variation between the first and 
second measurements was derived from the 
within-subject, within-eye, residual mean square 
and expressed as a coefficient of variation. 

Subject variability. Flare values were deter- 
mined in both eyes of 17 normal subjects, and 
these measurements were repeated one week 
later at the same time of day. The variation 
between the first and second measurements was 
then assessed in the same manner and expressed 
as a coefficient of variation. 

Factor analysis. Flare values and cell counts 
were determined in 53 normal subjects (106 eyes) 
between 1000 and 1900 h. Differences between 
eyes and individual subjects were then analysed 
by multiple regression analysis to assess the effect 
of eye (R/L), sex, iris colour, time of day, and age 
on photon counts/ms. 

Pupillary dilatation. Flare values and cell 
counts were determined in 10 normal subjects. 
The left eye of each subject was then dilated with 
tropicamide 196, and the measurements were 
repeated at 30 minutes and 60 minutes after 
instillation of drops. 


Qo 






y=t.35X + 0.2 
f«1, p«0.0001 


Log concentration (mg/dl) 
= m 


1 2 
Log photon count (ms) 
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Results 


CALIBRATION 

A highly significant linear correlation (r=1, 
p=0-0001) was found to exist between photon 
count (/ms) and the protein concentration in 
solution over the range 0-1000 mg/dl (S1:0- 
10 000 mg/l) (Fig 1). Using the linear regression 
formula obtained (yz 1:35 x--0:2 where y=log 
of protein concentration (mg/l) and x=log of 
photon count (/ms)) it is possible to convert 
photon count into a protein concentration 
expressed in mg/l of human albumin. 


REPRODUCIBILITY 
There was no significant difference between the 
photon counts/ms (mean and SD) due to flare on 
the first (4:43, 1:09) and second (4:28, 1-08) 
measurements and the average coefficient of 
variation between the two measurements, 
expressed as a percentage was 8:2696. With the 
formula: 

Cocfficient of reproducibility 3D 
as used by Oshika et al}? where x is the first 
measurement and y the second, the value 
becomes 9-5496. 





SUBJECT VARIABILITY 

There was no significant difference between the 
first (3:98, 0-81) and second (3-91, 0°81) meas- 
urements (mean, SD) taken one week later at the 
same time of day, and the average coefficient 
of variation between the two measurements, 
expressed as a percentage, was 12-296 or 13:396 
by the formula adopted by Oshika et al.’ 


MULTIPLE REGRESSION ANALYSIS 
The average age of the 53 normal subjects was 
37-9 (SD 15-7) years range 17-81 years. There 
were 24 male and 29 female subjects. The average 
photon count/ms for the entire group (n=106) 
was 424 (SD 1-12), range 1:8-8:2, and the 
overall average measurement variation was 
25:1% (SD 13-196). With our calibration curve 
and the linear regression formula this mean 
photon count (per ms) of 4:24 corresponds to a 
protein concentration of 111 mg/l of human 
albumin. The average cell count for the entire 
group was 0-02 (sD 0-06), range 0-0-2, cells not 
being detected in 89-696 of eyes. The remaining 
10-496 registered only 1 cell on one of the five 
scans, giving a cell count of 0-2 per person. 
Multiple regression analysis revealed tbat 
there were no significant differences between 
eyes (p»0-4), between sexes (p»0-5), or 
between subjects with different coloured irides 
(p»0-8) (Table 1). There was also no statistically 
significant variation in photon count/ms with 
time of day over the period of measurement 
(1000-1900) (p=0-4). There was a positive 
correlation between age and photon counts/ms 
(correlation coefficient r-0:57, p«0-001) 
(Table 2, Fig 2). A one-way analysis of variance 
showed that there was a variation in photon 
counts/ms grouped by age as in Table 2 
(p=0-0001). Unpaired t tests then showed that 
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Figure 2. Photon countims 
rade Scatter plot (a= fo 
06) 


Table I Iris colour and photon count/ms 











: Photon count/ms, 
Iris No. of eyes mean (SD) 
Blue : 48 4°19 ES 
All bros 58 4-12 (1-05 
Caucasian brown 4-15 (1:25) 
Asian brown 14 3-83 o 
Negro brown 16 4-32 0-92) 
Table2 Age and photon count/ms 
No of Photon count/ms, 
subjects Age mean (SD) P 
4 «30 : br Oe 59) - 
8 41-50 4°47 (0-72) 0-004" 
5 51-60 5°15 ae 0-0014* 
5 61-70 5-25 (1-06) 0-0001* 
2 70 6-52 (1-24) 0-0001* 
iA ma irap unir = ree 
comparing mean photon coun 
mean value of the <30 age i 
*Statistically significant (p (p<0 0-05). 


the photon counts/ms were significantly higher in 
all age groups when compared with photon 
counts/ms in the «30 age group, and the level of 
the statistical significance was found to increase 
with age. 

For future research studies 1 it is important to 
know how smail a difference could be detected 
between the parameters in which no difference 
was found. The following equation can be used to 
determine this: 

n=2 (8) (Za/2+Zpy 


where n=the number of subjects, o is the 
standard deviation, ô is the smallest detectable 
difference, a is the significance level and 1— p is 
the statistical power and Za/2 and ZB are the 
ordinates for the normal distribution.’ The factor 
of 2 is not required in calculations using paired 


‘data for right and left eyes. 


This equation assumes that the photon counts/ 
ms measured with this instrument in the differ- 
ent groups are approximately normally distri- 
buted with a range of standard deviations similar 
to that found in this study. 

With the pooled standard deviation values in 
the case of unpaired data obtained in our study of 
53 subjects and setting the significance level at 
5%, and the statistical power at 90%, the smallest 
difference that could have been detected was 
0-48 photon/ms for the study of right and left 
eyes (with n=53, 0— 1:069), 1-03 photons/ms for 
the study on the effect of sex (with n—24, 
o= 1-103), and 1:02 photons/ms for the study on 
the effect of iris colour (with n=24, 0—1-094). 
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Figure3 Photon count/ms and pupillary dilatation. Mean 
photon counts/ms (bars=1 SD) in both the treated and 
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is statistically significant at both 30 minutes (p=0-03) 
end 60 mirne f =0-01) after instillation of 

196. The ratio of photon counts/ms between the 

M OR er prier d 98 (SD 0-12) and at 60 
minutes was 0-85 (SD 0-09), this decrease Isti 
significant (p—0-0005). 


PUPILLARY DILATATION 

The results are presented in Figure 3 and Table 
3. A one-way analysis of variance of photon 
counts/ms in the treated eye grouped by time 
of measurement (0, 30, 60 minutes) showed 
a significant variation between the groups 
(p=0-04). A similar test on the untreated eye 
showed no such difference (p-—0:98). The data 
were then further analysed by a paired two-tailed 
t test. There was no significant difference 
between photon counts/ms for the right and left 
Photon counts/ms 
decreased significantly in the eye with the dilated 
pupil at 30 minutes (p=0-03) and 60 minutes 
(p=0-01), with no significant change in photon 
counts/ms in the untreated eye. The difference 
between the photon counts/ms in right and left 
eye at 30 and 60 minutes was also statistically 
significant (p=0-01 and p=0-0005 respec- 
tively). 

The mean (with SD) photon count/ms for the 
treated eye at 60 minutes was 3-65 (0-34) and for 
the untreated eye was 4-32 (0-27). The ratio of 
counts in the treated/untreated eye was 0:847 
(0-097) compared with 0-982 (0-12) prior to 
dilatation. This change in ratio was highly signifi- 
cant (p=0-002). 

In the untreated eye the mean background 
count, (BG1+BG2)/2, prior to treatment was 


- 19-35 (7-5) photon counts/ms. This increased by 


a mean of 0-69 photon count/ms to 20-04 (7-6) 
photon counts/ms at 60 minutes (p=0-38). Over 
the same time period the signal in the untreated 
eye also rose by a similar amount (0°67 photon 
count/ms) from 23-69 (7:4) photons/ms at 


Table3 Pupillary dilatation and cell count 


Cell count: mean (SD) 
Time 
(min) Untreated Treated 
0 0 0-02 (0 
30 0-02 (0-06) 0-06 (0-19) 
60 0-04 (0-08) 0:14 (0:38) 
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0 minutes to 24-36 (7-4) photons/ms at 60 
minutes (p—0-44). There was no statistically 
significant difference between the change in 
mean background count and the change in signal 
over the 60-minute period (p=0-83). In the 
treated eye the mean background count prior to 
treatment was 18-0 (7-6) photon counts/ms, and 
this fell by a mean 0-60 photon count/ms to 17-4 
(7:5) photons/ms at 60 minutes (p=0-14). Over 
the same time period the mean signal fell by 0-11 
photon/ms (p=0-06). This decrease in the signal 
was statistically significantly greater than the fail 
in mean background count (p=0-03). 

There was no significant difference in the cell 
count between the right and left eye prior to 
dilatation. However, the mean cell count 
recorded in the dilated left eye was greater than in 
the untreated right eye at both 30 and 60 minutes 
after instillation of the mydriatic. This increase 
did not reach statistical significance (p>0-05). 
In the majority of subjects (8/10) no cells 
were detected either before or after dilatation. 
However, in one Asian subject with a brown iris 
the cell count increased from 0-2 (0-4) before 
dilatation to 1:2 (0-8) at 60 minutes. 


Discussion 

The Kowa laser flare cell meter is a sophisticated 
instrument that can quantify protein concentra- 
tion and cells in the anterior chamber and has 
great clinical potential. In the assessment of any 
new instrument an estimate of its reproducibility 
and reliability is essential before further data 
analysis can be performed. 

Using our calibration curve and the linear 
regression formula obtained, we found the mean 
anterior chamber protein concentration to be 111 
mg/l. Sawa et al’ in their study of the laser flare 
cell meter and using bovine serum albumin 
found a mean concentration of 270 mg/l and 
Yoshimoto et af also using bovine serum 
albumin found a concentration of 157-186 
mg/l. All these values are consistent with 
previous laboratory findings with aqueous 
samples obtained by paracentesis) The dis- 
crepancy between our results and those of Sawa 
et al’ and Yoshimoto et af may be explained by 
the different type and purity of albumin used in 
their studies. 

In our study the coefficient of variation of 
protein-related photon/ms counts repeated after 
an interval of 5 minutes was 8-26%. Oshika et ai 
using a similar experimental method found a 
coefficient of reproducibility of 12-596. Our 
results, when calculated in an identical manner to 
that of Oshika et al,’ give a value of 9-54%, which 
compares favourably with the reported repro- 
ducibility of anterior segment fluorophoto- 
metry.* These data, together with the calculation 
of the smallest difference between two groups 
detectable by the instrument, would indicate that 
the Kowa FC1000 is sufficiently accurate and 
. reliable to allow an analysis of the effect of 
various factors on photon count/ms values 
derived from aqueous protein concentrations. 


Oshika et aF have shown a diurnal variation in - 


aqueous flare over a 24-hour period with a peak at 
0600 and a trough at 1800. They found that 
there was a statistically significant increase in 
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photon counts/ms at 0200, 0600, and 1000 
when compared with the value at 1800 the 
previous day. Further analysis of their data 
between 1000 and 1800 on the same day would 
be of interest. Although there was a decrease of 
0-51 photon count/ms over this period, it is not 
possible from their data to ascertain whether this 
change is in fact statistically significant over the 
same working day. 

Inour study all measurements were performed 
between 1000 and 1900. Multiple regression 
analysis of all variables, including time of day, 
demonstrated that there was no significant varia- 
tion in photon counts/ms during this 9-hour 
period. This finding may be due to the small 
sample size but could be of great practical 
importance, as it implies that the circadian effect 
during the working day on measurements in 
normal eyes is small, and measurements do not 
necessarily have to be performed at the same time 
of the working day. 

Oshika et aP also found that there was no 
significant difference between measurements 
performed at the same time of day at an interval 
of 24 hours. In our study we assessed subject 
variability at an interval of one week, with 
measurements being performed at the same time 
of day. There was no significant difference 
between these two measurements, and the 
average coefficient of variation between these 
measurements was 12-296. After allowing for the 
coefficient of reproducibility and diurnal varia- 
tion this would indicate that there is little subject 
variability in photon counts/ms and hence 
aqueous protein concentration over this period of 
time. 

In our study we found no significant difference 
in photon counts/ms between right and left eyes. - 
A similar finding was reported by Sawa et al.' 
In-vitro measurements on aspirated aqueous 
humour have previously shown a difference in 
protein concentrations between right and left 
eyes,' but our study would indicate that any such 
difference does not have any significant effect on 
the photon count/ms. 

We have found a significant correlation 
between age and photon counts/ms. Sawa et af 
compared photon counts/ms in a group of young 
adults and elderly patients with early cataract and 
found significantly higher counts in the elderly 
age groups. Oshika et af have found a similar 
increase in photon counts/ms with age. Several 
factors may explain this increase in photon 
counts/ms. It may represent a true increase in the 
total protein concentration in the aqueous, or a 
change in aqueous composition. Fluorophoto- 
metry has demonstrated a breakdown of the 
blood-aqueous barrier with age, and in-vitro 
electrophoretic studies have shown an increase in 
total protein concentration’ and also immuno- 
globulin concentrations with age.’ Inada et al'*- 
using crossed immunoelectrophoresis of aqueous 
humour, have also found an increase in the 
concentration of prealbumin, albumin, a-1 acid 
glycoprotein, and transferrin with age. 

Another factor contributing to an increase in 
photon counts/ms with age may be light scatter 
from within the lens or reflection from the lens 
surface, which would be expected to be greater in 
cataractous eyes. In our study this is unlikely, as 
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subjects of all ages with visual acuities of 6/6 or 
better and ‘clinically clear lenses were chosen. 
Despite this we still found significantly higher 
photon counts/ms in all age groups above 40 
compared with values in the under 30 age group. 

Sawa et al’ investigated the effect of pupillary 
dilatation and found that the photon count/ms 
decreased with dilatation and obtained a ratio of 
0-91 (SD 0:25) between the dilated and un- 
dilated eyes of 31 normal adults, which was not 
statistically significant. However, Oshika and 


Kato" in a more comprehensive study of eyes 


found a significant decrease in photon counts/ms 
at 3 h following instillation of 596 phenylephrine 
and by 1 h following instillation of both 0-596 
phenylephrine — tropicamide 0-596 and tropi- 
camide 0-496 alone. They attributed this change 
to a pharmacological effect of the mydriatic. 

In our study we found a ratio of 0:89 (SD 0-10) 
at 30 minutes after instillation of tropicamide 
and a ratio of 0:85 (SD 0-09) at 60 minutes, the 
latter representing a statistically significant 
change from the predilatation ratio of 0-98 (SD 
0:12) (p=0-002). Whether this decrease in 
photon count/ms represents either a true change 
in aqueous composition or an artefactual change 
due to a change in background scatter from a 
dilated pupil is unknown, but dilatation does 
present a more homogeneous background to the 
measurement site, and thus minimises the effect 
of light scattering by surrounding ocular tissues 


. suchasthe iris. Our analysis of mean background 


counts suggests that, although there is a reduc- 
tion in background light scatter, with mydriasis 
this does not completely explain the decrease in 
photon counts/ms observed. Other possible ex- 
planations for a true change in the aqueous 
protein concentration or composition could be 
either a pharmacologically induced change in 
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aqueous flow rate or a change in the permeability 
of blood vessels in the anterior uvea. Although 
there have been studies on the effect of 
phenylephrine on these parameters," we are 
not aware of any comparable studies on tropi- 
camide with human eyes. 

In conclusion, our results indicate that the 
Kowa FCl1000 is an accurate and sensitive 
instrument with potential applications in the 
clinical investigation of damage to.the blood- 
aqueous barrier. 
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Serological investigation of ocular toxoplasmosis 


RE Holliman, P J Stevens, K T Duffy, J D Johnson 


Abstract 

The limitations of serological assessment in 
toxoplasma infection of the eye are well recog- 
nised, but the predictive value of clinical 
examination is not defined. We undertook a 
prospective -investigation into the role of 
clinical examination and of serological findings 
in cases of suspected toxoplasma infection of 
the eye by means of the dye test and multiple 
IgM assays. Seventy-four cases of retinal 
disease and 202 control patients were studied. 
-Patients with retinal disease had a significantly 
higher incidence of toxoplasma seropositivity 
than the control group. This was because some 
patients with retinal disease had acquired the 
infection congenitally. Half the patients inves- 
tigated for toxoplasmosis were seronegative. 
Possible explanations for these findings in- 
cluded misdiagnosis, clinical uncertainty, or, 
the use of serology testing in the confirmation 
of other diseases. An excess of IgM reactivity 
among the retinal disease group may indicate 
low level immunoglobulin-M production 
associated with an acute exacerbation of 
ocular toxoplasmosis. There is a need to 
consider invasive procedures in cases of ocular 
infection and for novel techniques to aid the 
diagnosis of toxoplasma retinochoroiditis. 


Ocular toxoplasmosis is believed to be the most 


common infectious disease involving the retina.'. 


The great majority of cases are thought to be 
associated with the late sequelae of exposure in 
utero to the parasite.? This opinion is largely 
based on epidemiological evidence. It has been 
estimated that less than 296 of patients with 
toxoplasmic lymphadenopathy have retino- 
choroiditis related to acquired infection? In con- 


trast, a prospective study of toxoplasmosis in - 


pregnancy found that 46 of 210 (2296) congeni- 
tally infected infants suffered chorioretinitis.* 
These figures may underestimate the problem 
owing to referral bias noted during the study. 

Population studies have shown that the preva- 
lence of toxoplasma infection increased with age. 
Consequently, if toxoplasma retinochoroiditis 
was associated with post-natally acquired infec- 
tion, the numbers of cases should rise with 
increasing age. However, toxoplasma chorio- 
retinitis is most frequent in the second and third 
decade of life and rare after the age of 50 years. 
Further evidence is provided by the lack of 
serological findings indicating acute infection 
associated with toxoplasma ocular disease and 
the observation that most cases show the 
presence of old scars at the time of diagnosis, 
suggesting previous activity.’ 

Aconfirmed diagnosis of ocular toxoplasmosis 
indicates the need for extended ophthalmic 
supervision, with prompt institution of short- 
course specific therapy during episodes of acute 


exacerbation.’ The toxic effects of the anti- 
parasitic agents employed are well recognised. 
Consequently there is a need to establish a 
definite diagnosis of ocular toxoplasmosis as 
early as practicable. 

Measurement of specific antibodies in the 
peripheral circulation has significant limitations 
when toxoplasmic retinochoroiditis is suspected. 
Immunoglobulin-M is rarely detected in associa- 
tion with ocular toxoplasmosis when standard 
assays are utilised. Although virtually all patients 
with the condition have detectable specific IgG, 
the relatively high prevalence of asymptomatic 
toxoplasmosis in the normal population 
markedly reduces the specificity of this finding.‘ 
Ocular tissues are rarely made available for 
histological examination, and analysis of 
aqueous humour, as carried out in other coun- 
tries, is undertaken infrequently in the United 
Kingdom.’ Therapeutic trials of antitoxoplasma 
drugs are difficult to assess, partly owing to the 
concurrent administration of systemic steroids.’ 
In practice the diagnosis of ocular toxoplasmosis 
is most often based on clinical findings, and the 
presence of specific antibodies in serum is used as 
supportive evidence to a variable extent. How- 
ever, the signs of ocular toxoplasmosis are 
diverse,’ and the criteria for clinical diagnosis 
may vary from one ophthalmologist to another. 

As a reference laboratory serving a number of ` 
specialist eye units we receive a large number of 
requests for the serological assessment of 
patients with retinal disease in whom toxoplas- 
mosis is included in the differential diagnosis. 
We have therefore undertaken a prospective 
study to try to elucidate the relationship, if any, 
between clinical diagnosis and the results of 
laboratory tests for  toxoplasma-specific 
antibodies. 


Patients and methods 

Patients were entered into the study on receipt of 
a serum sample with a request for toxoplasma 
investigation when the age and sex of the in- 
dividual were stated and clinical signs of retinal 
disease were noted by the óphthalmologist. Only 
patients examined at centres known to refer 
samples for toxoplasma studies without prior 
testing or selection were included in the study. 
Centres practising selective referral were 
excluded. A control group was recruited from , 
healthy blood donors in the same geographical 
region as the study group. Control samples were 
available only from individuals aged between 20 
and 69 years. Consequently, patients with retinal 
disease with a recorded age beyond this range 
were excluded from the study. 


’ Toxoplasma specific antibodies were 


.measured by the dye test? applied to serial 


dilutions beginning with neat serum. The dye 
test is predominantly an assay of toxoplasma- 
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specific immunoglobulin-G. A sample was 


defined as positive when found to contain z2 IU : 


specific antibody. Immunoglobulin-M was 
measured by a double sandwich enzyme-linked 
immunosorbent assay (DS-ELISA) and an 
immunosorbent agglutination assay (ISAGA).” 
Statistical analysis was performed by means of 
the x’ test. 


Results 

A total of 111 patients with retinal disease were 
investigated during the course of the study. In 22 
cases the age of the patient was not available, two 
patients were of unstated sex, seven were under 
20 years old and six were aged 70 or more. These 
cases were excluded from further assessment. Of 


the remaining 74 patients comprising the study 


group 42 were males and 32 females, average age - 


36 years. The control group consisted of 202 
individuals, 100 males and 102 females, average 
age 40 years. Toxoplasma serological findings are 
presented in Table 1. Of the 74 patients with 
retinal disease 40 (54%) had detectable toxo- 
plasma — specific IgG compared with 45 of 202 
controls (22%). Within the retinal disease group 
12 patients had specific IgM detectable by 
ISAGA only, and one patient's serum was reac- 
tive by ISAGA and DS-ELISA. Two individuals 
in the control group were reactive by ISAGA 
alone and one by both ISAGA and DS-ELISA. 
After correction for age and sex, and on the 
assumption of linear acquisition of antibody with 
increasing age, the calculated annual seroconver- 
sion rates were 1:596 and 0-696 for test and 
control groups respectively. The difference in 
seroconversion and seropositivity between the 
groups was statistically significant (p« 0-001). 


Although DS-ELISA reactivity was comparable 


in the two groups, ISAGA reactivity was signifi- 
cantly more frequent among the retinal disease 
patients (p«: 0-001). 


Discussion 


Although patients referred from centres known : 


to undertake on-site toxoplasma serological in- 
vestigation were excluded from the evaluation, 
the study findings are susceptible to bias intro- 
duced by unrecognised primary screening. Sero- 
testing in a non-reference laboratory with selec- 
tive referral may result in a falsely high sero- 
positivity rate among the retinal disease group. 
Any study of disease prevalence based on sero- 
logical investigation will be influenced by. the 
sensitivity and specificity of the assays 
employed. The dye test is the accepted reference 
assay for the measurement of toxoplasma specific 
antibody." False positive reactions are rarely 
produced by this test, and, when performed on 
neat serum, the extreme sensitivity of the assay is 
widely recognised. False negative dye test results 
have not been recorded in immunocompetent 
individuals. 

Performance characteristics of toxoplasma 
specific IgM assays are less well defined, reflect- 
ing the difficulties of obtaining reference 


samples. However, clinical experience of the two 


immunoglobulin-M tests used is extensive, and a 
comparative evaluation of these assays has been 
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Tablel Toxoplasma serological findings in patients with 
retinal disease and healthy individuals analysed by age and 
sex 


IgG IgM 


Patient Dyetest Dyeus DS-ELISA ISAGA 
(years) group Sex negative positive positive positive 
10-19 Retinal M 5 5 0 2 
disease F 4 l 0 0 
Control M 4 I 0 0 
F 14 0 0 0 
20-29 Retinal M 4 6 0 3 
disease F 2 4 0 0 
Controli M X 21 H 1 1 
F 15 4 0 0 
30-39 Retinal M 4 1 0 1 
disease F 3 4 0 2 
Control M 14 6 0 1 
F 17 2 0 0 
40-49 Retinal M 3 4 0 2 
disease F 2 6 0 2 
Control M 13 7 0 0 
F 17 4 0 0 
50-59 Retinal M 3 3 0 0 
disease F 1 1 0 0 
Control M 13 7 0 l 
F 14 5 0 G 
60-69 Retinal M 1 3 1 1 
disease F 2 2 0 0 
Contro! M 8 5 0 0 
F 7 3 0 0 
Total Retinal 34 40 1 13 
disease 
Control 157 45 l 3 


performed." The retinal disease and control 
group were found to be of comparable age and 
sex distribution. It is unlikely that the dif- 
ferences observed between the groups of patients 
were associated with the influence of these 
factors.” 

The reasons for requesting toxoplasma inves- 
tigation in the group of patients with retinal 
disease were varied. Serotesting may be 
requested when the clinical findings are charac- 
teristic of ocular toxoplasmosis. In addition, 
when the signs and symptoms are discordant 
with toxoplasma infection, serology findings 
may be used to exclude this diagnosis. A third 
category of patients will comprise individuals 


where the clinical findings are suggestive but not 


definitive, and additional information derived 
from laboratory investigation is needed for the 
final diagnosis. Other than when used to exclude 
toxoplasmosis, negative serological findings must 
indicate misinterpretation of clinical findings or 
‘false negative’ laboratory results. Specific IgG 
detectable by the dye test persists for many years 
following exposure to the parasite, whether 
acquired in utero or during the postnatal 
period." Given the sensitivity of dye testing of 
neat serum, a negative reaction is unlikely to be 
associated with loss of detectable antibody with 
the passage of time following initial exposure. In 
addition, negative toxoplasma serology using 
multiple assays has not been recorded in cases of 
acute or chronic infection of the immunocom- 
petent. Consequently the finding of non-reac- 
tivity in 47% of patients with retinal disease 
investigated for toxoplasmosis is of interest. 
Insufficient details of the original clinical opinion 
were available to distinguish between misdiag- 
nosis, confirmation of non-toxoplasma aetiology, 
or clinical uncertainty. An American study has 
suggested that a relative overdiagnosis of ocular 
toxoplasmosis occurs when based on clinical 
findings." 

. Future analysis of the relation between clinical 
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findings and the results of laboratory tests would 
be greatly assisted if ophthalmologists stated 
their diagnosis when requesting toxoplasma in- 
vestigation. The signs and symptoms of ocular 
toxoplasmosis are varied, and the differential 
diagnosis is extensive.* Our findings indicate that 
further assessment of the predictive value of 
clinical examination in this condition is required. 
A minority of cases of retinal disease are con- 
firmed by histological study, and the sensitivity 
and specificity of clinical opinion would be 
difficult to determine. However, the consistency 
and reproducibility of clinical diagnosis could be 
‘evaluated by presenting photographic slides of 
the retinal appearance in a number of different 
cases to a group of ophthalmologists and compar- 
ing the clinical interpretation of the data. 

We have found significantly greater toxo- 
plasma seropositivity among the retinal disease 
patients than the control group. The sero- 
positivity and calculated seroconversion rate 
recorded for the control group is comparable to 
the findings in other regions of the United 
Kingdom.” It has been found that the duration 
of persistence of detectable toxoplasma specific 
IgM following acute infection depends on the 


sensitivity of the assay used and individual 


variation of the immune response. 0 On average, 
specific IgM. is detected in our laboratory for 
eight months by DS-ELISA and 18 months by 
ISAGA. If the IgG seroconversion rate in a series 
of 202 patients is 0-696, one would expect to find 
one individual reactive by DS-ELISA and three 
having specific IgM detectable by ISAGA at the 
time of investigation. Consequently, the number 
of patients in the control group found reactive by 
each IgM assay is compatible with the calculated 
rate of IgG seroconversion. 

The single blood donor found to be reactive by 
both ISAGA and DS-ELISA was likely to have 
acquired toxoplasmosis within eight months of 
investigation. The two control group patients 
who were reactive by ISAGA only were probably 
infected between eight and 18 months pre- 
viously. These infections probably passed un- 
recognised, as do most cases of acute toxo- 
plasmosis. 

The calculated s seroconversion rates derived 
from the present study are based on the assump- 
tion that acquisition of toxoplasma antibody is 
linear throughout the age range of the popula- 
tion. It is been demonstrated that there is no 
marked variation in the seroconversion rate 
between different age groups in the postnatal 
period.^ However, if a significant number of 
cases of congenital infection are included within 
a study population, the calculated overall sero- 
conversion rate will exceed the actual numbers of 
acquired infections recorded each year. A cal- 
culated seroconversion rate is obtained by divid- 
. ingthetotal numbers of patients with evidence of 
infection by the combined age: of the group. 
Consequently a significant number of infections 
acquired in utero, as would be expected among a 
group of patients with retinal disease, will result 
in non-linear distribution of the seroconversions 
within a population. . 

The single patient with retinal disease found to 


be reactive by DS-ELISA is comparable with the ` 
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findings in the control group. However, there 
was an excess of serum samples from patients 
with retinal disease reactive by ISAGA. It has 
been demonstrated that the sensitivity of ISAGA 
is significantly greater than that of DS-ELISA 
for the detection of toxoplasma specific IgM, 
whereas both assays are highly specific." In 
consequence, ISAGA is the assay of choice for 
the investigation of neonatal and fetal samples." 
A possible explanation for the increased 
numbers of ISAGA reactions noted could be low 
level IgM production during an acute exacerba- 
tion of ocular toxoplasmosis. 


Previous studies have not detected toxoplasma . - 


specific IgM associated with acute exacerbation 
of ocular disease but have used relatively insensi- 
tive methods to measure immunoglobulin-M. 
Our findings suggest the level of IgM production 
associated with an acute exacerbation of retinal 
disease was too low to be measured by the less 
sensitive DS-ELISA method but was detected 
by the more sensitive ISAGA technique. If 
confirmed, this finding would be of considerable 
diagnostic value, and further investigations of 
this aspect are required. Serial investigation of 
toxoplasma serology in patients with ocular 
toxoplasmosis during episodes of acute exacerba- 
tion of retinal disease and quiescence would be 
yaluable. 

We have demonstrated some of the limitations 
in the diagnosis of ocular toxoplasmosis by 
clinical and serological investigation. The role of 
aqueous humour analysis in selected cases 
requires consideration, and there is a need for 
novel diagnostic measures for cases of suspected 
toxoplasma infection of the eye. 


We thank Mrs I Crossman for prepering the manuscript. 
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Yellow mercuric oxide: a treatment of choice for 


phthiriasis palpebrarum 


Isaac Ashkenazi, Howard R Desatnik, Fabian A Abraham 


Abstract 

Thirty-five patients presenting with phthiriasis 
palpebrarum were all treated with a regimen of 
1% yellow oxide of mercury ointment four 
times daily for 14 days. At the conclusion of 
treatment there was complete resolution of the 
signs and symptoms of the disease. No side 
effects due to the treatment were reported or 
detected. We have shown that 196 mercuric 
oxide ointment is both a safe and effective 
treatment for phthiriasis palpebrarum. We 
recommend it as the treatment of choice. 


Phthiriasis palpebrarum, an odd dermato- 
ophthalmological condition often encountered in 
children, is an infestation of the eyelashes by 
Phthirus pubis (crab lice) and its ova. The various 
suggested forms of treatment"" either have 
prohibitive side effects or present a technically 
difficult and uncomfortable form of treatment. 


- We therefore reinstated the use of 1% mercuric 


oxide ointment.” 


Subjects and methods 
Thirty-five patients (16 males and 19 females) 


with phthiriasis palpebrarum were seen at our. 


clinic between September 1988 and April 1989, 
60% during November-December 1988. The 
average age was 5:4 years (range 15 montlis to 19 
years). 

Most patients (83%) were referred by their 
family practitioners for further management of 
blepharitis or conjunctivitis which had not res- 
ponded to treatment with topical antibiotic 


drops over periods ranging from one week to . 


three months. Four (11%) other patients were 
asymptomatic family members of the former 
group who were discovered on epidemiological 
examination. Another two (6%) asymptomatic 
patients were referred by their parents 


discovering nits attached to the lashes and: 


eyebrows. 

On slit-lamp examination all the patients had 
typical blepharoconjunctivitis, with pubic lice 
and ova on their eyelashes. A louse and ova were 
removed from each patient for diagnostic pur- 
poses, and they were treated with 1% yellow 
mercuric oxide ointment applied to the lid 
margins four times daily for 14 days. We 
explained to the patients or their parents that the 
ointment was to be well rubbed on the lashes and 
eyelid margins for at least one minute in order to 
introduce it into the hair follicles. Since the ova 
hatched to release the lice approximately after 
one week, we decided on a two-week treatment 
regimen. Patients were seen weekly for two 
weeks and again two months after therapy was 
initiated. At each follow-up visit the patients 


were also carefully examined for known side 
effects of the treatment.’ 

A thorough epidemiological i investigation was 
carried out, and the patients were referred to the 
dermatology clinic to exclude lice infestation of 
other body areas. 


Results 

By light microscopy the parasites from each 
patient were shown to belong to the genus 
Phthirus. At the one-week follow-up visit there 
was resolution of the blepharoconjunctivitis. 
However, some viable ova remained attached to 
the eyelashes. One week later all patients 
remained asymptomatic, with hatched ova on 
their eyelashes.. The two-months follow-up 
revealed asymptomatic patients without ova on 
their eyelashes. No known side effects of 196 
yellow mercuric oxide ointment were either 
reported by the patients or detected on ocular 
examination. - 

Our series included one patient who, after 
being asymptomatic for two months after com- 
pletion of therapy, was reinfected from the 
original (untreated) contact. After two weeks of 
treatment on the same regimen he was again 
rendered asymptomatic. 

Eleven of the 35 patients traced epidemio- 
logically revealed the source of infestation, and 
efforts were made to treat them. From the 
patients referred to the dermatology clinic only 
one 18-year-old female had Phthirus pubis infes- 
tation in the pubic area, which was successfully 


. treated with gamma benzene hexachloride 


shampoo. 


Discussion 
Phthiriasis palpebrarum is an uncommon condi- 
tion in Israel. In view of the sharp increase in the 
frequency of pediculosis worldwide more cases 
of ocular involvement may be expected. 

Pediculosis and phthiriasis occur in humans 
when sanitary conditions are inadequate. Typi- 
cally, Phthirus pubis is found in the hair of the 
pubic and inguinal regions, the Pediculus capitis 
in scalp hair and Pediculus corporis on the seams 
of clothing. One- would expect the Pediculus 
capitis to be the offending parasite and not the 
pubic louse, since the latter’s usual site of 
infestation is remote from the eyelashes. How- 
ever, the pubic louse is the most common cause 
of eyelash pediculosis. The head louse, which is 
frequently seen in children, is usually restricted 
to the scalp, and involvement of the eye region is 
extremely rare.’ 

The pubic louse dies quickly when separated 
from its host, its transmission from person to 
person usually being by sexual contact. The 
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Figure! Phthiniasis 
palpebramum. One adult 
crab louse with the stout 
claws gripping on to the roots 
of the eyelashes (arrow). 


Figure 2 Numerous 
Phthirus pubis eggs (mts) 
adherent to eyelashes of the 
upper eyelid. Note a 
transparent pubic louse 
(arrow) attached to the 
lashes. 





pubic area is the most frequently affected, but an 
infected person may transfer the organism from 
one hairy area to another resulting in infestation 
of axillary hair, beard, eyebrows, and eyelashes. 
Phthiriasis palpebrarum is rare in normal adults 
but less rare in infants who are usually infested 
by direct passage of the lice from the axillary or 
chest hair of the parents, nurse, or attendant. 

Clinical characteristics of phthiriasis palpe- 
brarum include itching and irritaton of the eyelid 
margins, typical of blepharoconjunctivitis. 
These features are by no means invariable, for 
lice are often found on normal palpebral 
margins, but frequent itching, scratching, and 
rubbing lead to a true inflammation, which may 
be intense and persistent. 

The crab louse has three sets of legs attached to 
the anterior part of the abdomen. The middle 
and hind sets are wider, with a stout claw and 
opposing tibial thumb on each leg. Four sets of 
small conical feet are present on the posterior 
part of the abdomen. Two segmented antennae 
protrude from the lateral aspect of the cylindrical 
head. Deeply pigmented digestive material 
could be seen dispersed throughout the broad 
oval abdomen extending to the posterior aspect 
of the louse. 

The louse may be seen gripping on to the roots 
of the lashes or brows with its claws (Fig 1), while 
the nits and empty nit shells adherent to the base 
of the cilia may be deposited in great numbers 
(Fig 2). The lice themselves may be transparent 





and difficult to see, but the tell-tale nits on the 
lashes are readily visible. 

Pediculus corporis and Pediculus capitis can be 
easily distinguished from Phthirus pubis by their 
larger size (2 to 4 mm), their flattened, elon- 
gated, triple-segmented, fused thorace: 
their long slender legs. In contrast, Phthirus 
pubis is usually 2 mm or less, has a broad oval 
abdomen and stout claw-like legs resembling a 
crab’s — hence its name. Crab lice are better 
suited for grasping the shafts of hairs and 
remaining more localised.‘ 

The effective management of phthiriasis 
palpebrarum requires thorough invesugauon 
and treatment of contacts, delousing ol the 
patient, other family members, clothing, and 
bedding. Reinfestation can be prevented by 
sterilising clothing, linen, brushes, and combs at 
a temperature of 50°C for 30 minutes. Contam: 
nated cosmetics should be destroyed. The 
epidemic spread of Phihirus pubis can be pre 
vented by proper hygiene. 

The most popular ocular treatment is the 
removal of the parasites with forceps 
Ronchese’ states: “The infant's head is held as 
firmly as possible with the help of assistants. In 
spite of batting eyelids, screams, and tears, the 
struggle will be a brief one and end to every 
body’s satisfaction.’ In co-operative patients it 1s 
possible to remove the adult parasites with 
forceps under the slit-lamp. However, this pro 
cedure is not without discomfort for the doctor 
and his young patients, and the use of general 
anaesthesia or sedation may be necessary. 

A single application of gamma benzene hexa 
chloride with careful nit removal is 
adequate to eradicate the lice. However, dis 
advantages include the high potential for ocular 
irritation and epithelial toxicity.^ In view of 
reports of possible toxicity to the central nervous 
system this agent should be used with caution in 
infants, children, and pregnant women. 

Anucholinesterase agents are reported to be as 
effective as 1% yellow mercuric oxide. But when 
applied in the standard concentrations used in 
the treatment of glaucoma unwanted oculai 
symptoms may be prohibitive.” Another dis 
advantage is that they do not affect the nits 
themselves. 

Cryotherapy has been used recently in the 
management of phthiriasis palpebrarum.” It ts 
advantageous in that it provides a fast cure and 
alleviates the need for repeated visits to the 
doctor. However, this treatment may be very 
uncomfortable and thus potentially dangerou 
for the young uncooperative patient. [t is nol 
generally primary mode ol 
treatment. 

Argon laser phototherapy has the advantage ol 
being a quick and effective method of treatment 
that can be done in one sitting. 
tages include occasional but tolerable sunging 
and slicing of eyelash stems carrying the nit: 
The eyelashes regain their normal length within 
a few days. This method cannot be used to treat 
young children owing to poor patient co-opera 
tion. 

Known side effects of 1% 
mercury ointment include damage to the evelid. 
conjunctiva, and Descemet's membrane, and 


and 


usually 


accepted as a 
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lens discolouration,’ as well as irritation and 
conjunctivitis.“ The patient may also complain 


of photophobia, blurred visual sensation, 


mucous discharge, itching, burning, tearing, or 
gritty feeling. None of the described side effects, 
especially those seen with long-term application 
of mercuric oxide ointment, were detected." 
These results lead us to recommend 1% yellow 
mercuric oxide ointment as a cheap, simple, safe, 
and effective form of treatment for phthiriasis 
palpebrarum, especially for children. 
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NOW DYSPORT OPENS UP 
A BRIGHT NEW FUTURE 
FOR SUFFERERS OF 





BLEPHAROSPASM AND 
HEMIFACIAL SPASM 





Until now the treatment of blepharospasm 
has been essentially ineffective with no 
drug offering more than 30% efficacy. 
Surgery can be useful to restore vision but 
cosmetic problems and eventual recurrence 
limit its use. 

Now, botulinum toxin is available as 
Dysport. It brings the chance of simple 
effective treatment to patients suffering 
from blepharospasm or hemifacial spasm. In 
clinical use over three quarters of those 
treated show substantial benefit. ‘This 
benefit is also sustained when the Dysport 
treatment programme is maintained. A 
recent analysis of the efficacy of Dysport, 
used over a 2 year period, showed little or 
no loss of effect. 

Further information on this new treatment 
can be obtained from Porton Products Ltd., 
Porton House, Vanwall Road, Maidenhead, 
Berkshire SL6 4UB England. 








DYSPORT Abbreviated Prescribing Information Presentation: Freeze dried pellet in a glass vial containing 500 units of Clostridium botulinum type 
A toxin-haemagglutinin complex. Uses: The treatment of blepharospasm and hemifacial spasm. Dosage and Administration: In the treatment of bilateral 
blepharospasm the recommended initial dose is 120 units per eye as four subcutaneous injections into the orbicularis oculi muscle. On subsequent 
administration, approximately every eight weeks, the dose may be reduced to 80 units per eye and further reduced to 60 units per eye depending upon the 
return of spasm. Hemifacial spasm is treated as unilateral blepharospasm. Use is not recommended in children. Contraindications: Pregnant or lactating 
women. Side effects: Prosis, diplopia, keratitis, dry eyes, minor bruising, eye-lid swelling, re ersible external ophthalmoplegia. Warnings: Excessive doses 
may produce profound neuromuscular paralysis. There is no specific antidote. Pharmaceutical Precautions: Store unopened vials at ZC to 8 C. After 
reconstitution use within one hour. Do not freeze. After use, residual Dysport is inactivated with dilute hypochlorite solution | 1% available chlorine). Legal 
Category: POM. Pack Size: ‘Iwo vials per box. Basic NHS Cost: £340 per box. Product Licence Number: P1.6958/0003. Product Licence Holder 
Porton Products Limited, Porton House, Vanwall Road, Maidenhead, Berkshire, SL6 4UB, U.K. Tel:0628 771417, Fax:0628 770211. References: 1. Grandas 
I. Elston J., Marsden C.D. J. Neurol. Neurosurg. Psychiatry 1988:51:767-772. 2. Elston J.S. 1991 in press. Dysport is a trademark PORTON 
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Abstract 

Two elderly women have each received a 
monofocal intraocular lens in one eye and a 3M 
diffractive bifocal intraocular lens in the other 
eye. Both eyes were shown to have equivalent 
retinal/neural function by measuring contrast 
sensitivity to laser interference fringes which 


bypassed refractive and other defects of the 


ocular media. The eyes with a bifocal intra- 
ocular lens displayed a much greater depth of 
focus, though at the expense of diminished 
contrast sensitivity compared with the normal 
values expected for that age. Simulation experi- 
ments suggested that the observed reduction in 
contrast sensitivity was not adequately ex- 
plained by a simple reduction in retinal illum- 
ination ofthe in-focus image as might intuitively 
be expected from the bifocal separation of 
incident light to two simultaneous focal points. 
The simultaneous superimposition of the out- 
of-focus image on the in-focus image must also 
be considered, since this caused a significant 
reduction in' contrast sensitivity when the 


retinal illumination was insufficiently above 


the photopic luminance threshold. 


The replacement of a cataractous lens by an 
acrylic lens of single focal length is now very 
widely practised. The implanted lens restores 
contrast transmission over the relevant range 
of spatial frequencies! and enhances colour dis- 
crimination. However, even in the absence 
of postoperative astigmatism the patient still 
requires a spectacle correction for either near or 
distance viewing, depending on the chosen power 
of the intraocular lens. Two zone concentric 
bifocal intraocular lenses are under clinical 
investigation, but they seem likely to depend 
critically on centration, and pupil size and 
position. To avoid this difficulty the theoretical 
basis for an intraocular lens with an enhanced 
depth of focus has been described.’ This consists 
of an artificial lens with a refractive power 
determined by the curvature of the surface, plus 
an additional refractive power produced by 
diffraction. The theory and the limitations of this 
type of lens have recently been reviewed.** 

The 3M Company has now introduced a 
diffractive bifocal intraocular lens in which an 
additional +2:5 DS (now increased to +3°5 DS) 
is conferred by a series of concentric diffraction 
rings (‘microslopes rings’) etched on the posterior 
surface of the lens.5 A survey of 55 patients who 
received either the +2°5 DS or +3-5 DS bifocal 
lens showed that some patients noted that the 
increased depth of focus was only at the expense 
of image clarity." Patients with an intraocular 
bifocal lens also showed a significant loss of 
contrast sensitivity compared with age-matched 
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controls with an intraocular monofocal lens at 
the near distance,* though it must be said that 
both groups of patients had been selected on the 
basis of having 20/20 vision or better. 

Recently one of us (JL ]) has had the opportun- 
ity to insert the 3M bifocal lens into one eye of 
two elderly women each of whom had previously 
received the conventional monofocal lens in the 
companion eye. We have set out to compare the 
performance of the bifocal and monofocal lenses 
in situ by measurement of contrast sensitivity. 
This involves the determination of the contrast 
threshold for the detection of a vertical grating 
pattern which has a sinusoidal variation in 
luminance across its horizontal extent. A sche- 
matic drawing of such a grating pattern is shown 
in Fig 1. Hence by repeating this test for a range 
of different spatial frequencies — that is, the 
number of cycles per degree of visual angle — a 
more complete assessment of visual function is 
obtained than is possible with the Snellen test, 
which gives only the point of highest acuity. It is 
also possible to determine how the visibility of a 
grating pattern of a particular spatial frequency 
might vary with, say, defocus, which is not 
possible with Snellen letters of fixed contrast. 
This technique was, thus, employed in our 
determination of depth of focus. 


Patients and methods 


PATIENTS 

The two healthy elderly women underwent 
clinical assessment and surgery at the Tennent 
Institute of Ophthalmology. Both had previously 
had an extracapsular cataract extraction and 
insertion of a Pearce tripod monofocal posterior 
chamber lens of power appropriate to the corneal 
curvature and axial length of the patient's eye. 
The operation in the second eye was by extra- 
capsular extraction followed by insertion of a 3M 
bifocal intraocular lens (3M Health Care, Morley 
Street, Loughborough LE11 1EP). The possible 
merits and deficiencies of this type of lens were 
carefully explained to each patient, who gave her 
consent to the operation. Both patients received 
the standard postoperative medication. In one 
patient, who had cloudiness of the posterior 
capsule of the monofocal eye, YAG laser capsu- 
lotomy was subsequently performed. 

About three months after the second operation 
each patient was further examined ophthalmo-. 
scopically and was refracted for distance vision 
by both the Snellen test and retinoscopy. The 
subjective refraction for the reading distance was 
determined with the Faculty of Ophthalmolo- 
gists’ reading type. After an explanation of the 
experimental procedures involved, including 


their right to withdraw from the assessment at 
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any time, each patient then gave her consent to 
undergo the following visual assessments, which 
were undertaken at the Institute of Physiology. 


PRELIMINARY PROCEDURES 

The optimum refraction was confirmed with the 
Snellen test and astigmatism fan. The diameter 
of the pupil of each eye was measured at intervals 
throughout the tests by photography. 


ASSESSMENT OF RETINAL/NEURAL FUNCTION 

This was undertaken to confirm that the patient 
has. normal retinal/neural function and was not, 
for example, amblyopic. The contrast threshold 
was measured with the patient's natural pupil in 
response to vertical laser interference fringes of 
wavelength 632 nm. These were generated by 
focusing two collimated and converging laser 
beams on to the posterior nodal point of the eye, 
so that the interference fringes falling on the 
retina were essentially unaffected by the ocular 
media.' The contrast sensitivity was obtained as 
the reciprocal of the mean of five to eight contrast 
threshold readings to stationary laser interference 
fringes at each of spatial frequencies 10, 20, and 
30 cycles/degree. These were obtained with the 
ascending method, by which the contrast of the 
interference finges was increased by the experi- 
menter, from a uniform field, until the inter- 
ference fringes were just visible. We were 
concerned that one eye should not be at a 
disadvantage to the other owing to a difference 
in the effective illumination at the retina by, 
perhaps, different retinal sensitivities. So the 
intensity of the laser display was arranged to be 
an equal increment above photopic threshold for 
the left and right eyes by the following method. 
First, the intensity at which the uniform display 
was just detectable was determined by attenu- 
ation with calibrated neutral density filters after 
5 minutes in darkness for each eye in turn. Then 
the intensity of the experimental display was 
arranged to be suprathreshold by the same 
increment for each of the left and right eyes. 


ASSESSMENT OF OVERALL VISUAL PERFORMANCE 
Contrast sensitivity was measured for vertical 
sinusoidal grating patterns generated on a 
Tektronix 606B monitor of screen luminance 
5:3 cd/m? and peak wavelength 520 nm.’ Since 
this target was refracted by the ocular media of 
the eye, the contrast sensitivity measurements 
represent the product of ocular transmission and 
retinal/neural contrast sensitivity. This assess- 
ment of spatial discrimination was undertaken 
for spatial frequencies in the range 5-25 c/deg at 
a viewing distance of 2:86 m at which the display 
subtended 2? arc. The patient viewing with the 
natural pupil was refracted for this distance. In 
addition, the display luminance was adjusted to 
be an equal increment above photopic threshold 
for left and right eyes, as described for the laser 
display. 


ASSESSMENT OF DEPTH OF FOCUS 
Contrast sensitivity was measured for a vertical 
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sinusoidal grating pattern of 5 c/deg viewed at 
1-0 m. At this spatial frequency the contrast 
threshold is relatively low, even in older sub- 
jects,” which results in there being a substantial 
range of suprathreshold contrasts. On the other 
hand, at higher spatial frequencies the contrast 
threshold becomes appreciably greater, especi- 
ally in the elderly, and the rangeof suprathreshold 
contrast is curtailed. This would thus limit the 
power of defocusing lens which could usefully be 
studied, since the grating pattern would not be 
detectable even at modest defocus. The patient 
was accurately refracted after both pupils had 
been dilated to minimise the depth of focus, 
which would be significantly enhanced in senile 
miosis and which would be different if left and 
right pupil diameters were unequal." This was 
achieved by instilling one drop of 1% cyclopen- 
tolate hydrochloride BP (Minims) repeated after 
5 minutes. In the case of M, these had only a 
moderate effect, and three drops of 10% pheny- 
lephrine hydrochloride BP (Minims) were 
subsequently instilled. A constant display 
luminance was employed with each eye. Contrast 
thresholds were measured for the left and right 
eyes alternately, for optimal focus and then 
with defocusing lenses of —2:0 DS, —4-0 DS, 
—6-0 DS, —8-0 DS, 41:0 DS, —1-0 DS, and 
—5-0 DS, in that order, in addition to a final 
duplicate measurement at optimal focus. 


EFFECTS OF LUMINANCE ON CONTRAST SENSITIVITY 
To simulate the effects of reduced intensity of 
the in-focus image produced by the bifocal lens, 
contrast sensitivity at 5 c/deg was measured for 
the monofocal eye at various levels of display 
luminance. This was done with a dilated pupil 
in response to logarithmic attenuations of the 
display luminance of —0:3 (5096), —0-6 (75%), 
— 0-9 (87-596), and —1-2 (93-796), when viewing 
through the appropriate calibrated neutral 
density filter, in addition to final repeat measure- 
ments at the unattenuated luminance. 


SIMULATION EXPERIMENT 

Two Tektronix 606B monitors were viewed, 
each at 1:43 m, at which the screens subtended 
4° arc, through a 38 mm cube beam splitter 
shown as BS in Fig 1. At this distance the 
smallest number of cycles (12) was well above the 
minimum required before contrast sensitivity 
was limited by the number of cycles, and the 
largest number of cycles (100) was below the 
maximum above which contrast declined owing 
to the characteristics of the monitor. Each screen 
was enclosed within a rectangular aperture in 
green card which matched the colour of the 
display. The display luminances were balanced by 
the addition of an appropriate neutral density 
filter (NDF1) in the path of oscilloscope 1. The Z 
modulation of each monitor was driven from the 
same oscillator and the timebase from the same 
ramp generator, so that grating patterns were of 
the same spatial frequency, spatial phase, and 
contrast and were accordingly precisely super- 
imposable. The relationship between grating 
contrast and Z modulation voltage determined 
psychophysically" was similar for the two 
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Figure 1 Apparatus for the production of two superimposed 
generated 


patterns whick were viewed 
through beam splitter B . The beams were made 
Ferias un) and defocus of eoailoecope 2 was affected by 
unit ocus of os was 
the trial lens L (+2:75 DS). A luminance decrements 
were produced by the neutral density filter NDF2. 


monitors (namely, 0:253 and 0-265 contrast 
units per volt) except at relatively high voltages, 
where some divergence occurred: relatively few 
readings arose within this range and the contrast 
threshold was taken as the arithmetic mean of 
the two display contrasts. Coincidence of the 
two grating displays was tested by measurement 
of contrast sensitivity at 3, 5, 10, 15, 20, and 25 
c/deg for viewing oscilloscope 1 alone and for 


viewing oscilloscopes 1 and 2 superimposed after . 


the total luminance had been reduced by neutral 
density filter NDF2 to make it equal to oscillo- 
scope | alone. These measurements proved to be 
identical (p>0-25), indicating accurate superim- 
position had been made. Whenever the displays 
had to be realigned, superimposition was always 
checked by this method for spatial frequencies 
10 and 20 c/deg. 

To simulate the condition in which the diffrac- 
tive bifocal lens causes the simultaneous forma- 
tion of an in-focus image and an out-of-focus 
image, oscilloscope 2 was defocused by a +2°75 
DS trial lens positioned as near to the subject's 
eye as possible, which, owing to the presence of 
the beam splitter, was 100 mm from the estimated 
position of the posterior nodal point (L in Fig 1). 
The defocus at the posterior nodal point was 


Tablel Summary of visual test data 


Snellen acuity uncorrected 
- Snellen acuity corrected 
Correction 

Near acuity uncorrected 
Near acuity corrected 
Correction 

eo pupil diameter 

lated pupil 


*6/9 after capsulotomy. 


Patient F Patient M 
Monofocal Bifocal Monofocal Bifocal 
6/5 6/36 6/12 X 6/12 
6/5 "69 6/12* 69 
nil —0-25 DS +075 DS 
—3-00 DCAF --1:00 DC/120? +1-25 DC/160° 
N.12 N.6 N.24 not N.6 
reso 

N.5 N.5 N.S N.S 
+2-5 DS +10DS +3°5 DS +1-0DS 
3°3 mm 4°5 mm 3-5 mm 3-5 mm 
6:8 mm 6:1mm 6:5 mm 6-0 mm 
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calculated to be --3:79 DS." To take account of 
the resultant magnification of the defocused 
image, oscilloscope 2 was moved further away 
from the beam splitter until its display outline, 
which though defocused was still discernible, 
was judged to equal that of oscilloscope 1. 
Further adjustments were made by viewing a 
square wave grating pattern of 5—6 cycles and 
high contrast after splitting the images so that 
oscilloscope 1 appeared in the upper half and 
oscilloscope 2 appeared in the lower half of the 
display. The lateral position of oscilloscope 2 was 
adjustable by a micrometer translation slide, 
the height by a scissors jack, and distance by 
mounting the assembly on a trolley, the move- 
ment of which was constrained by two parallel 
tables. The increase in magnification was 
compensated by moving oscilloscope 2 from - 
1:43 m to 1-82 m, which would have the effect 
of reducing the defocus caused by lens L by 
0-15 DS. This gave a calculated net defocus of 
+3-64 DS, which is close to the diffractive power 
of the intraocular bifocal lens. 

Contrast thresholds were first measured for 
3, 5, 10, 15, 20 25 c/deg in response to the 
superimposed in-focus displays and, then, for 
the superimposed displays, but this time with 
that of oscilloscope 2 defocused as described 
above. The experiment was also repeated in the 
reverse order — that is, defocus followed by in- 
focus. But no differences were present when the 
experimental sequence was reversed. These 
measurements were undertaken for the two 
subjects H and Dat the normal display luminance 
and with 0-9 logarithmic units attenuation to 
take account of the increased luminance thres- 
holds of the elderly (see later). These experiments 
were also repeated on patient J when viewing 
with her monofocal eye. 

To determine whether the defocused image 
contributed to the display contrast, contrast 
thresholds were measured for the superimposed 
displays with oscilloscope 2 defocused and with 
the’ defocused grating pattern substituted by a 
uniform background, which was effected by 
disconnecting the Z modulation of oscilloscope 
2. The effects of a phase shift of the defocused 
image were also tested by displacement of the 
position of the defocused image by one half 
cycle, so that the defocused bright half cycle was 
superimposed on the in-focus dark half cycle of 
the in-focus grating display. 


Results . 
The visual test data for J (age 77 yr) and M (age 
71 yr) are summarised in Table 1. 

Patient J had clear ocular media in both 
monofocal (right) and bifocal (left) eyes: the best 
Snellen acuity after optimal refraction was 6/5 in 
the monofocal eye and only 6/9 in the bifocal 
eye. Near acuity was equal in each eye at N5, 
though the monofocal eye required an additional 
+2-5 DS compared with only +1-0 DS in the 
bifocal eye. This patient told an impartial inter- 
viewer that she was delighted with the result 
of the second (bifocal) operation, which had 
restored her binocular vision. Hitherto she had 
experienced a lack of confidence in going out of 
doors and, for instance, avoided escalators. She 
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felt that distance vision, as judged by reading the 
number and destination board of oncoming 
buses while wearing the prescribed spectacles, 
was better with the monofocal eye than the 
bifocal eye. She could read text well with each 
eye, though the resolution of the telephone 
directory was better with the monofocal eye, 
again while wearing the prescribed spectacles. 
Patient M also had clear media in the bifocal 
(right) eye, though the monofocal (left) eye 
showed some haziness of the posterior capsule. 
Hence, the best Snellen acuity after opitmal 
refraction was better in the bifocal eye at 6/9 than 
in the monofcal eye at 6/12. After capsulotomy 
the Snellen acuity in the monofcal eye had 
improved to 6/9. Near acuity was N5 with each 
eye. The monofocal eye required an additional 
+3-5 DS, while the bifocal eye required only 
+1-0 DS. This patient was again delighted with 
the result of her second (bifocal) operation, for 
she had been bumping into furniture prior to the 
operation. With her spectacles she could read 
price tickets in shop windows equally well with 


B x 


71yr 


o monofocal 
® bifocal 


4 After capsulotomy 
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Figure2 Contrast sensitivities to laser interference fringes (A and B) and o 


scilloscope— 
mg with the monofocal eye and bifocal eye. D also 


generated grating patterns (C and D) for viewing 
shows the results after capsulotomy. Note the different spatial ranges in C and D. 
. Bach point is the mean with SD for 5-8 measurements. The sti areas show the mean with 2 


SD for 12 normal subjects ages 69-80 years obtained from Morrison 


and McGrath.’ 
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either eye and was not aware of any difference in 
distance vision betwen the two eyes. She could 
read well unaided with her bifocal eye, though 
she required additional refraction in her mono- 
focal eye. Otherwise there was again no apparent 
difference in performance between the two eyes. 
She wholeheartedly recommended the bifocal 
implant. 

Neither patient reported the presence of blur- 
ring or shadows at the reading distance, as had 
been noted previously by some patients.’ 


ASSESSMENT OF RETINAL/NEURAL FUNCTION 
(LASER INTERFEROMETER) 

In these experiments the display luminance was 
arranged to be an equal increment above photopic 
threshold in left and right eyes to take account of 
any intereye difference, and viewing was with 
the natural pupil. The magnitude of neutral 
density filter required to attain threshold was 
slightly different for the monofocal and bifocal 
eyes (3:31 and 3-15 logarithmic units, respec- 
tively, for J; and 2:71 and 2:63 logarithmic units, 
respectively, for M). A correction was applied in 
the case of ] but not M. The contrast sensitivities 
to the laser display were marginally higher in the 
bifocal eye at 20 and 30 c/deg than in the 
monofocal eye of J (Fig 2A), while it was higher 
in the bifocal eye at 10, 20, and 30 c/deg in M (Fig 
2B). All the measured values were within the 
expected normal range obtained from previous 
data.! Thus the neural performance of the four 
eyes was judged equivalent. 


ASSESSMENT OF OVERALL VISUAL FUNCTION 
(OSCILLOSCOPE DISPLAY) 

Minor differences in photopic thresholds were 
again present between monofocal and bifocal 
eyes (3-00 and 2-70 logarithmic units, respec- 
tively, for J; and 2:63 and 2-49 logarithmic units, 
respectively, for M) and were compensated with 
the appropriate neutral density filter. 

The contrast sensitivity measurements of J 
and M were compared with the expected normal 
range obtained from previous data.’ Only those 
values for the monfocal eye of J fell within the 
normal range (Fig 2C). The contrast sensitivities 
for the bifocal eye of J, which were reduced by 
some 0-70 logarithmic unit at 10 and 15 c/deg 
compared with the monofocal eye, fell below the 
normal range. In M the contrast sensitivities, 
which were measured over 5-15 c/deg owing to 
her diminished resolution, were abnormally 
low for both monofocal and bifocal eyes. Com- 
parisons between the two eyes showed no signifi- 
cant differences at the three spatial frequencies 
(p»0-062). Following capsulotomy of the 
monofocal eye contrast sensitivity was found to 
be reduced slightly at 5 c/deg (p=0-017) and 
unchanged at 10 and 15 c/deg (p>0-25) (Fig 2D). 


ASSESSMENT OF DEPTH OF FOCUS 

Viewing in these experiments was with a dilated 
pupil which was within the range of 6:0—6:8 mm, 
when the depth of focus is negligible," and for a 
constant display luminance for each eye. The 
contrast sensitivity at 5 c/deg for the monofocal 
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eye of J fell within the expected normal range 
obtained ‘from previous data,” while that of the 
monofocal eye of M and the two bifocal eyes fell 
below the normal range (Fig 3A, B). With 
increasing defocus the contrast sensitivity 
for both monofocal eyes declined, with a 0-30 
logarithmic unit reduction occurring at +1-0 DS. 

The contrast sensitivities for the two bifocal 
eyes, however, were not affected as much by 
defocus. In J it was greater by 0-26 and 0-38 
logarithmic units than for the monofocal eye at 


—4-0 DS and —5-0 DS, respectively, despite the ` 


fact that at optimum focus it was actually 0-23 
logarithmic unit less than that of the monofocal 
eye (Fig 3A). At none of the defocuses did the 
contrast sensitivity lie within the expected normal 
range. This was also the case with M, though the 
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reduction of contrast sensitivity for the bifocal 
eye with defocus was much less than with the 
monofocal eye (Fig 3B). At —5:0 DS the contrast 
sensitivity had fallen by 0:80 logarithmic unit for 
the monofocal eye and by 0-32 logarithmic unit 
for the bifocal eye. Thus in both patients the 
bifocal lens had conferred a considerable depth 
of focus which was not present with the mono- 
focal lens. 


EFFECTS OF LUMINANCE OF CONTRAST SENSITIVITY 
On the assumption that the incident light is 
divided equally between the two focal points of 
the bifocal lens we tested the possibility that it 
was the reduction in retinal illumination as such 
of the in-focus image which caused the abnorm- 
ally low contrast sensitivity at 5 c/deg. Contrast 
sensitivity was measured in the monofocal eye at 
5 c/deg for progressive 0:3 logarithmic unit 
(50%) attenuations in display luminance. It 
declined monotonically with increasing attenu- 
ation in both patients (Fig 4). An attenuation 
in luminance of 5096 resulted in a significant 
reduction in contrast sensitivity of 0-14 
logarithmic unit in J (p=0-0001, Fig 4A). While 
this would account in part for the 0:23 logarithmic 
unit difference between monofocal and bifocal 
eyes at 5 c/deg (Fig 3A), it would not be relevant 
to the difference present in Fig 2C. In M the 
reduction was only 0-07 logarithmic unit 
(p=0-22, Fig 4B), which, when taken into 
account, is insufficient to explain the abnormally 
low contrast sensitivity in comparison with the 
expected normal range (Fig 3B). In young sub- 
jects the 0-3 logarithmic unit attenuation did not 
result in reduced contrast sensitivity, which is 
consistent with previous results.’ 


SUPERIMPOSION OF A DEFOCUSED IMAGE 

At the normal display luminance, which was 
3:53 logarithmic units above photopic threshold 
for subjects H and D, contrast sensitivities over 
the range 3-25 c/deg for the presence of the 
superimposed defocused display were indis- 
tinguishable from those for when the two displays 
were in-focus (p>0-25, paired t test) (Fig 5A). 
The mean photopic luminance threshold for the 
bifocal eyes of J and M was, however, 2:60 
logarithmic units. So, when the experiment was 
repeated with an additional attenuation of 0-9 
logarithmic unit, a consistent fall in contrast 
sensitivity over 3-25 c/deg was recorded (Fig 
5B). The reduction of 0:14 and 0-28 logarithmic 
unit (2896 and 4096, respectively) for H and 
D, respectively, was statistically significant 
(p«0-01). For an attenuation of 0-6 logarithmic 
unit contrast sensitivity was not reduced 
(0-05 p« 0-01). 

The contribution of the defocused image to 
the display contrast was assessed by substitution 
ofa uniform background in place of the defocused 
display. This resulted in a further loss of 0-12 


logarithmic unit (24%) (p<0-05) (Fig 5C, open 


triangles). À similar reduction in contrast 
sensitivity also occurred when the defocused 
grating pattern was displaced laterally by one 
half cycle (Figure 5C, inverted solid triangles). 
The main reduction occurred at spatial fre- 
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quencies of below 20 c/deg, which was interpreted 
as meaning that at 20 and 25 c/deg the display 
was defocused to such an extent that neither the 
in-phase nor out-of-phase grating patterns 
contributed to the detection of the in-focus 
display. This is consistent with the markedly 
depressed contrast sensitivities, especially those 
at higher spatial frequencies, which were off- 
scale, in response to the defocused display alone 
of the appropriate luminance (Fig 5C, inverted 
open triangles). — . 

In the experiments with J viewing with her 
monofocal eye the normal display luminance, 
which was the same as that employed in Fig 2C, 
in which the monofocal eye showed a markedly 
superior performance to the bifocal eye was 
initially employed. This was 3-00 logarithmic 
units above the photopic threshold. In the 
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presence of the superimposed defocused display, 
contrast sensitivity was reduced somewhat 
compared to when the two superimposed displays 
were in-focus (Fig 5D, open and solid circles). 
The reduction of 0-09 logarithmic unit (19%) 
was on the borderline of statistical significance 
(0-05<p<0-1). When the overall luminance was 
reduced by 0-6 logarithmic unit, by which the 
monofocal eye was placed on a par with the 
bifocal eyes in terms of effective rentinal illumi- 
nation, a slightly larger reduction of 0°12 
logarithmic unit (24%) which was statistically 
significant (p<0-01) was recorded (Fig 5D, open 
and solid squares). This was, however, still 
insufficient to account for the large decrement 
between bifocal and monofocal eyes shown in 


Fig 2C. 


Discussion 

In our two patients the diffractive bifocal intra- 
ocular lens's main purpose in conferring an 
additional depth of focus than with the monofocal 
lens was shown to have been fulfilled. However, 
this appeared to be at the expense of spatial 
resolution, which was markedly impaired. In 
terms of contrast sensitivity, in one patient, the 
performance of the bifocal lens in situ was on par 
with the monofocal eye, the performance of 
which was suspected to be suboptimal. In the 
other patient the bifocal eye was markedly 
inferior to the monofocal eye. 


RETINAL/NEURAL FUNCTION 

The retinal/neural contrast sensitivities of all 
four eyes fell within the expected normal range 
and indeed were broadly similar. This suggests 
that there was no adverse effect of the operation 
on retinal/neural function. Moreover, there did 
not appear to be a deleterious effect of the 
diffraction rings of the bifocal lens on the 
contrast of the laser interference fringes. This 
may be surmised to be due to the fact that the two 
laser beams incident to the eye are focused by the 
Maxwellian lens on to the posterior nodal point 
of the eye. Thus the beam diameter at the bifocal 
lens is relatively small in comparison with the 
spacing of the diffraction rings, the first of which 
may be expected to have a diameter of 1-07 mm 
for +3-5 DS.‘ In the case when a large collimated 
beam is incident to the diffraction rings, a 
circular diffraction pattern would be generated. 
for each beam, and these themselves would 

mutually interfere. No such patterns were ever 
reported, and only the vertical interference fringe 
pattern was ever detected by the patients, even at 
high contrasts. Thus it becomes feasible to assess 
the deficit caused by the bifocal lens on the 
resolution of the oscilloscope-generated grating 
pattern by an estimation of the Snellen acuity 
expected from the laser interference fringe 
contrast sensitivities. On the basis of the data in 
Figure 2A and B a Snellen acuity of 6/6 or 6/5 
would reasonably have been expected for the 
bifocal eyes instead of the recorded 6/9.! 


OVERALL VISUAL FUNCTION 
It would appear that a penalty has been paid in 


Quality of vision through diffractive bifocal intraocular lenses 


our two patients in terms of best distance acuity 
in order to gain depth of focus. This is most 
apparent in patient J, to whom the difference was 
readily discernible. In M the monofocal and 
bifocal eyes did show a similar level of perfor- 
mance, though in this patient we believe that this 
was attributable to the anomalous underperfor- 
mance of the monofocal eye. In this respect it was 
noted that capsulotomy of the monofocal eye 
with the hazy posterior capsule did not result in 
improved vision (Fig 2D), which indicates that 
the capsule was unimportant in causing this 
anomaly. Other such anomalies have been en- 
countered occasionally in a previous study.' No 
definite explanation can be given other than to 
remark that irregularities of the cornea and 
pathology of the retina might be excluded, since 
both would adversely affect the laser interference 
fringe contrast sensitivity. 

The division of incident light between the two 
focal points by the bifocal lens, and hence, a 
reduction in luminance of each in-focus image, 
may reasonably be expected to have some effect 
on contrast sensitivity (Fig 4), though this would 
not account for the observed reduction in contrast 
sensitivities under the experimental condition 
where the effective luminance of left and right 
eyes had been made equal (Fig 2C, D). However, 
it must be said that by simply matching lumin- 
ances for the monofocal and bifocal eyes the 
possibility of a reduced illumination of the in- 
focus image is not completely excluded. First, it 
does not follow that the two eyes should have 
equivalent photopic thresholds, especially in the 
elderly, where there may have been differential 
effects of aging; and, secondly, the in-focus 
image will have superimposed upon it the out- 
of-focus image. In the luminance matching 
procedure this would serve to cause an under- 
estimation of the luminance of the in-focus 
image. 

However, we believe that another explanation, 
other than a simple reduction in luminance, 
should be considered. We have demonstrated 
that the superimposition of the out-of-focus 
image on the in-focus image has a deleterious 
effect on contrast sensitivity when the display 
luminance is an insufficient amount above the 
photopic luminance threshold in both the control 
subjects and the patient J. In these experiments 
our estimate of an age related increase in photopic 
threshold of 0-9 logarithmic unit, based as it was 
on a limited number of eyes, is consistent with 
previous data." Patient J actually had a somewhat 
lower than expected luminance threshold for her 
monofocal eye, but, once taken into account, 
contrast sensitivities were signficantly reduced in 
the presence of the superimposed defocused 
image. The reduction, however, was insufficient 
to explain the marked deficit recorded in Fig 2C, 
for which other explanations must be sought. It 
must be emphasised that the cause must be 
optical rather than neural, since retinal contrast 
sensitivities were normal (Fig 2A). One unknown 
factor which has yet to be evaluated theoretically’ 
is the possibility of a phase shift by the diffractive 
optics. This would cause a further decrement in 
contrast sensitivity (Fig 5C), though again not to 
an extent that would completely explain the 
deficit shown in Figure 2C. 
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Several further complexities exist. The per- 
formance of the bifocal lens will depend critically 
on the accuracy of the position of the diffraction 
rings, since the interval between rings must 
decrease with eccentricity.‘ Thus the machining 
of the diffraction rings and centring of the lens 
would need to be precise to ensure constructive 
interference of the diffracted light rays; otherwise 
destructive interference would arise. Secondly, 
the characteristics of the diffractive lens are 
specific to a certain wavelength of light, since 
refraction is directly related to wavelength. In 
other words, the 41% transmission specified by 
the manufacturer is applicable to only one 
(unstated) wavelength. On the assumption thai 
the specifications are for green light we may 
surmise that the performance obtained in 
response to our green oscilloscope display is in 
fact the best possible and would be poorer for 
other wavelengths.’ Hence it would appear from 
the lower than expected contrast sensitivities for 
the two bifocal eyes (Fig 2C, D) that there are 
factors yet to be recognised in the explanation for 
these deficits. This would perhaps justify the 
mounting of a larger scale in-depth study of 
patients with a monofocal implant and diffractive 
bifocal implant in their respective eyes. Our 
more detailed experimental study thus comple- 
ments the clinical study of Percival’ and the 
photographic analysis of Zisser and Guyton.” 

If the experiment in which a defocused image 
was superimposed on the in-focus image is a 
reasonable simulation of the effects of the dif- 
fractive bifocal lens, we could expect that no 
measureable impairment of visual performance 
would arise, provided the luminance was suf- 
ficiently high with respect to that individual's 
photopic threshold, irrespective. of age. This 
disregards the possible contribution of the factors 
of a phase — shift, chromatic aberration and 
decentration, which have yet to be evaluated. 
However, with insufficient illumination a signifi- 
cant decrement in contrast sensitivity would be 
predicted, especially in older patients, whose 
luminance threshold is raised as part of the 
normal aging process." This decrement would 
be predicted to be exacerbated for viewing 
within the scotopic range. Hence under condi- 
üons of low illumination the diffractive bifocal 
intraocular lens may not reasonably by expected 
to give the same quality of vision as the monofocal 
lens. 

Some patients may, however, happily trade 
diminished contrast sensitivity in distance vision 
for a greater depth of focus. This may apply to 
elderly patients who have a more sedentary life 
style and for whom resolution of distant objects 
is relatively unimportant, and to younger patients 
who still have accommodation in one eye and 
who might thus prefer the bifocal intraocular 
lens in the companion eye. On the other hand the 
monofocal implant may be the choice of those for 
whom distance vision is of particular importance. 
This choice should be considered in terms of the 
prospective patient's photopic luminance thres- 
hold. Plainly it is impracticable to make deter- 
minations on a cataractous eye, though regard 
could profitably be given to the previously well 
established data across the lifespan." Accord- 
ingly, the potential difference in performance 


366 


between the diffractive bifocal and monofocal 
lens should be explained fully to the patient. 


We thank Dr W N Charman for discussion of the results and Dr B 
R Mackenna for his painstaking interviews of the patients. The co- 
operation and forbearance of our two elderly patients were very 
much appreciated. 
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MINI REVIEW 





Bifocal intraocular lenses 


The paper on quality of vision through diffractive bifocal 
intraocular lenses by Jay, Chakrabarti, and Morrison offers a 
careful and detailed study which will be of value to implant- 
lens surgeons who are or who are considering implanting 
bifocal intraocular lenses (IOLs). It may well fill in the 
physiological data gap of some of the more subjective papers 
on the topic. Good science with careful inbuilt checking for 
error has been used to assess depth of focus and contrast 
sensitivity. 

The paper also raises questions of relevance to all types of 
bifocal intraocular lenses — the ‘centre drop’ design as well as 
the diffractive types. Both require careful centration, though 
the diffraction type less so, because both distance and near 
diffraction rulings are present in almost all zones of the lens.’ 
The latter may, however, reduce light transmission slightly 
because of the machined or moulded-in diffraction ruling 
structure, and this has been shown to cause problems of 
reduced near vision in dim light. It may also introduce 
diffraction grating spectral effects, though these do not figure 
prominently in the literature.’ On the other hand the 
diffractive type retains a balance between luminosity of the 
near and distance images for all pupil sizes.’ This balance can 
be severely disturbed for the centre drop type, even to almost 
total extinction of the distance image in bright light miosis. 
Equally decentration by 2 to 3 mm can obscure much of the 
central near vision zone. 

One must ask the question, is the simultaneous perception 
of both near and distance images in the same retinal focal 
plane a physiological state? While a blurred image of either 
distance or near in one scene containing both planes may well 
be physiological, superimposition of both these sharp images 
in the focal plane may reduce contrast sensitivity by wave 
interference at the photoreceptors.’ Superimposition of two 
sharply focused near and distance images only rarely occurs 
physiologically by increased depth of focus at very bright 
luminance and with small pupil sizes. 

There is also debate whether the diffractive type, with its 
inherently poorer optical quality and reduced resolution, can 
compare with the discrete bifocal ‘centre drop’ lenticle type.* 
The latter also have disadvantages with a miotic pupil, so that 
distance images are inevitably out of focus through the near 
vision centre lenticle at bright ambient luminance due to near 
total iris masking of the distance vision annulus. 

In spite of these constraints many implanters of bifocal 
IOLs comment subjectively on their happy patients’ response 
to these lenses, though one reports a 14% negative 
response,* and another that only 50% are tolerated.’ The 
truth probably lies between these views. Some people do well 
with bifocal spectacles and adapt rapidly while others never 
do. It would be a brave surgeon who would implant a bifocal 
IOL in a non-tolerator of bifocal glasses. Similarly bifocal 
contact lenses of the annular or the lower segment type are 
often poorly tolerated and rarely worn in the long term. 
Furthermore, the Diffrox type contact lenses raise much the 
same debate regarding contrast sensitivity and visual transfer 
function. | 

Some doubts are now being raised by experienced implan- 
ters of bifocal lenses.* Percival comments on both poor optical 
quality and tolerance. Kasten-Aker and Kaufmann go 
further and express the increased risk of error and the 


possibility that the lens may have to be removed or replaced 
later with all its attendant surgical problems and hazards —a 
task few implanters approach lightly.’ Though endocapsular 
or ‘in the bag’ implants may be easier to remove, severe 
disturbance to the eye can occur with trapped and fibrosed 
haptic loops, amputated loop remnants left in the eye, and 


. disturbance of the iris or ciliary sulcus by haptic-uvea or 


ciliary sulcus tunnel adhesions. Even severe disturbance or 
loss of vitreous with its attendant risk of cystoid macular 
oedema can occur. 

Kasten-Aker and Kaufmann cite 10 to 20% of patients 
unhappy enough to insist on removal of the IOL, especially 
when they cannot sort out the two images.’ They state, “Thus 
we create a permanent problem that canuot be fixed by 
spectacles’, whereas monofocal IOLs almost invariably can 
be balanced or focused by spectacles, and the non-tolerant 
prescription for bifocal spectacles can easily be remedied by 
separate pairs of glasses. 

This debate is of course incomplete and no one would wish 
to stifle innovation and development. The bifocal intraocular 
lens is undoubtedly a valuable innovation well within the 
ability and technique of the average implant surgeon. The 
future may lie with accommodating intraocular lenses, poten- 
tially a more physiological status. Some extraordinary devices 
are appearing.’ There is even the suggestion of a molecular 
polymer transistor lens which might change refractive index, 
or shape, by altering cross linkages, and all this under the 
influence of the small electric potentials on the nearby ciliary 
muscle.” This sounds far fetched, but to some extent the 
future in science is arriving faster than we can anticipate, and 
nowhere faster than in intraocular lens surgery and technol- 
ogy. More probable are accommodating IOLs of very pure 
methacrylate polymers in the liquid glass phase inserted in 
super flexible envelopes in the posterior chamber or injected 
into the closed capsular bag itself, and there subject to 
zonular forces." As Kelman has said, ‘Our aim for the turn of 


` the century must be to return our patients’ sight after cataract 


surgery to that state of quality and accommodation that they 
had enjoyed at 28 years of age.” While reduced retinal 
performance in age may well curtail this target, it is neverthe- 
less a praiseworthy destination for the millenium. 


G MUNTON 
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Pattern of arterial involvement of the head, neck, 
and eyes in giant cell arteritis: three case reports 


Z Butt, J F Cullen, E Mutlukan 


Abstract 

The findings of two post-mortem examinations 
and one CT scan of patients with biopsy proved 
giant cell arteritis (GCA) are presented. The 
presence or absence of intracranial involve- 
ment in GCA is discussed. 


Giant cell arteritis (GCA) is rarely fatal, and 
references to the condition in post-mortem 
material are uncommon.’ However, this may 
be related to non-recognition of a fatal outcome 
in patients with GCA and because post-mortem 
examinations of elderly patients dying from 
vascular disorders are not routinely carried out. 
GCA may be concealed among the cases diag- 
nosed as ischaemic catastrophes due to arterio- 
sclerosis.” 

Patients suffering from GCA have a range of 
symptoms including headache, jaw claudication, 
fever, anorexia, and loss of vision. However, 
atypically they may present with symptoms of 
cerebral ischaemia, the aetiology of which may be 
confused with that of other conditions such as 
arteriosclerosis. We suggest that such atypical 
symptoms may be secondary to embolism and 
that:the diagnosis of GCA should not be over- 
looked. A raised erythrocyte sedimentation rate 
together with positive findings on temporal 
artery biopsy should help in confirming or refut- 
ing the diagnosis. GCA is treatable, and treat- 
ment leads to symptomatic improvement. 


Case reports 


CASE 1 

An 80-year-old man presented in 1973 with a 
three-month history of temporal headaches, 
influenza-like symptoms, and anorexia. Acute 
loss of vision in the right eye had occurred two 
days previously and acute loss of vision in the left 
eye followed on the day of presentation. Visual 
acuity was no perception of light in the right eye 
and perception of light in the left eye. His pupils 
did not react to light, and there was bilateral 
oedema of the discs. The Westergren erythrocyte 
sedimentation rate was 90 mm/h. Anterior 
ischaemic optic neuropathy secondary to GCA 
was diagnosed, and high-dose corticosteroid 
treatment was initiated. His mental condition 
deteriorated over the next few days, and he was 
thought to have sustained a cerebrovascular 
accident. He became comatose and died secon- 
dary to hypostatic pneumonia. His temporal 


arteries at mecropsy showed characteristic 
changes of GCA (see below). 

Post-morten findings. Macroscopically the main 
arteries at the base of the brain were virtually free 
from atheroma, but a plug of rather firm clot was 
present in the stump of the right internal carotid. 
The circle of Willis was normally constituted. 
Several haemorrhagic infarcts were noted in the 


‘cerebrum (frontal, parietal, temporal, and 


occipital lobes) and cerebellum. Microscopic 
examination confirmed that these were 
very recent, practically terminal, infarcts. 
Occasionally small meningeal arteries overlying 
the cortical infarcts were noted to contain recent 
thrombus, but in none of the sections was there 
evidence of giant cell arteritis. 

Sections of the temporal, ophthalmic, verte- 
bral, internal carotid (in neck), external carotid, 
left common carotid, and coronary arteries 
showed changes typical of giant cell arteritis. 
Histological abnormalities noted included: 
(1) Diffuse fibrous thickening of the intima 
associated with mucinous changes and narrowing 
or ‘occlusion of the lumen. (2) The presence of 
Organising mural thrombus (both internal caro- 
tid arteries). (3) Fragmentation and dis- 
appearance of the internal elastic lamina. 
(4) Chronic inflammatory changes which were 
transmural but principally involved the media, 
especially in relation to damaged internal elastic 
lamina. 

The inflammatory cell infiltrate was predomi- 
nantly composed of lymphocytes and epithelioid 
cells along with a few plasma cells and variable 
numbers of Langhans giant cells. Foci of 
fibrinoid degeneration were seen in the deeper 
layers of the fibrosed intima and in the media in 
some sections. In many of the affected vessels 
severe atheroma complicated the histological 
picture. The terminal segment of the right 
internal carotid artery showed no evidence of 
GCA, containing only red blood clot (not 
thrombus). 

Examination of the globes showed: (1) Oede- 
matous optic discs but normal arid patent central 
retinal vessels. (2) Infarction in the retro- 
laminar region of the optic nerve (Figs | and 2). 
(3) Chronic inflammatory changes of the adjacent 
posterior ciliary arteries. Many of the vessels 
were occluded. 


t 
[ 


CASE 2 "M 
An 86-year-old woman presented in June 1988 
with an eight-day history of loss of vision in her 
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Figure 1 Histological 
section of right optic nerve. 
(H-E and eosin stain, 

x 20.) 


Figure 2 Histological 
section of left optic nerve. 
(H-E and myelin stain, 
x55.) 


right eye. This was associated with decreased 
appetite, weakness, jaw claudication, general 
malaise, and shoulder suffness. 

She had had a right cataract extraction with 
intraocular lens implant in August 1987. She was 
dependent on her right eye for vision because her 
left eye had a dense cataract. Visual acuity was 
6/60 in the right eye and perception of light in the 
left. The right pupil was unreactive to light, but 
pupil adhesions to the anterior vitreous were 
present. The left pupil reacted sluggishly to 
light. Her optic discs were pale but not swollen. 
She had a total bilateral ophthalmoplegia. The 
patient did not co-operate for visual field testing. 
A provisional diagnosis of posterior ischaemic 
optic neuropathy was made at this time. 

The Westergren ESR was 110 mm/h, and high 
dose corticosteroid treatment was started. The 
diagnosis of GCA was confirmed by temporal 
artery biopsy. X-rays of the skull, optic 
foramina, and pituitary fossa were normal. 
Unfortunately there was further visual reduction 
to no perception of light in the right eye and 
perception of light in the left eye. 

A CT scan suggested symmetrical cortical 
infarctions round the calcarine fissure, features 





consistent with cortical blindness (Fig 3). How- 
ever, this was not confirmed by post-mortem 
examination performed three months later (see 
below). 

In September 1988 she had a massive gastro- 
intestinal haemorrhage, probably a complication 
of high-dose steroid treatment, and died. 

Post-mortem findings. Microscopically, sections 
of the cerebral cortex and basal ganglia showed a 
few tiny old infarcts. The calcarine cortices were 
normal. Neither the arteries on the surface of the 
brain and subarachnoid space nor within the 
brain substance showed any evidence of arteritis. 
The carotid bifurcations were grossly athero- 
matous but not particularly stenosed. One or two 
small arterial twigs in the surrounding connec- 
tive tissue were thick walled, had probably been 
thrombosed, and showed sparse lymphocytic 
infiltration of their walls, most marked in the 
adventitia. No giant cells were identified in 
relation to the internal elastic lamina. Similar 
changes were present in the arterial twigs accom- 
panying the optic nerves, including the ophthal- 
mic artery but not the central retinal artery. A 
solitary microscopic infarct was present in the 
right optic nerve in the retrolaminar region. Thus 
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Figure 3 


Figure 4 


Case 2. CT scan. 


Case 3. CT scan. 





these chronically inflamed scarred small arteries 
were considered to represent a burnt out version 
of GCA. 


CASE 3 

A 65-year-old woman presented in 1964 with a 
three-week history of severe frontal headache 
associated with temporal tenderness. There were 
no ocular symptoms and her vision was normal. 
The Westergren ESR was 83 mm/h, and biopsy 
of her right temporal artery showed classical 
changes of GCA. Corticosteroid treatment was 
started and led to symptomatic improvement. 

Seven years later, while still on carefully 
monitored treatment, she presented with an 
episode of visual loss in the right eye, acuity 
falling from previously recorded 6/6, N5, to 
6/60, N18. She had a right afferent pupillary 
defect and a swollen pale disc. The ESR was 45 
mm/h. Details up to this time were reported by 
Cullen." A repeat right temporal artery biopsy 
showed no evidence of active arteritis. A diag- 
nosis of right anterior ischaemic optic neuro- 
pathy was made. Her dosage of steroids was 
increased, but unfortunately there was no visual 
recovery. 

It has been suggested that despite negative 
temporal artery biopsies" the disease in this case 
remained active in the posterior ciliary arteries, 
and this was reflected by moderately raised ESR 
readings. 


| 


x 


I 


| 
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In July 1987 she was seen again with a 10-day 
history of loss of vision in her left eye which had 
occurred on awakening. The ESR was 75 mm/h. 
On examination her vision was perception of 
light in the right eye and hand movements in the 
left eye. The left pupil was reactive to light and 
the disc was normal. A CT scan showed marked 
widespread cortical atrophy and focal areas of 
low density related to the tip of the occipital pole 
on both sides, left more than right, which were 
consistent with bilateral occipital infarction (Fig 
4). She died a year later. A necropsy was not 
performed. 


Discussion 

In our three patients changes typical of GCA 
were present in the temporal arteries, proved by 
temporal artery biopsy in cases 2 and 3 and by 
positive histological changes in the post-mortem 
examination of the superficial temporal and other 
arteries in case 1. Necropsy carried out on two 
patients with proved cerebrovascular disease 
related to GCA failed to identify intracranial 
GCA. The cerebral infarcts found were the 
results of embolism from extracranial vessels, 
which were damaged by arteritis and atheroma 
and contained thrombus, rather than from lesions 
of the intracerebral arteries themselves. This was 
confirmed by the multiple, haemorrhagic nature 
of the lesions. 

In case 3 there was evidence of cerebral involve- 
ment on CT scan. However, it is not possible to 
say whether this was due to lesions of the 
intracranial or extracranial vessels. This case 
therefore neither confirms nor contradicts our 
initial hypothesis that cerebrovascular disease in 
GCA may not be due to intracranial arteritis. 
However, whatever the pathogenesis of this 
patient’s condition, it must allow for the possi- 
bility of simultaneous infarction of both occipital 
lobes. The simplest explanation would be em- 
bolism (due to thrombus from arteritic vertebral 
arteries) to the bifurcation of the basilar artery, 
with fragments of embolus being shed more or 
less symmetrically between the two posterior 
cerebral arteries. " *" 

Intracranial vessel involvement is suggested 
(although infrequently) in a number of published 
articles.' * However, the basis for such a conclu- 
sion is not always certain. There is clinical, post- 
mortem, and angiographic support for intra- 
cranial involvement, but post-mortem s.udies 
are the most reliable source of information, as 
angiographic and clinical evidence may be open 
to the criticism that coincidental arteriosclerosis 
or some other disease process could be the cause 
of cerebral involvement. Post-mortem evidence 
has shown involvement of the intracranial part of 
the internal carotid, vertebral, and basilar 
arteries and arteries of the base of the brain. " 
Angiographic abnormalities have been noted 
consisting of either irregular areas of stenosis and 
dilatations” or a saw-toothed appearance’ in 
intracranial arteries. Hinck et al” found no post- 
mortem evidence of GCA related to the 
angiographic abnormalities, whereas Hirsch 
et al confirmed their angiographic findings by 
pathological examination, which showed 
features consistent with GCA in the anterior, 
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middle cerebral, and entire part of the. basilar 
artery. The authors suggest that angiographic 
abnormalities may in fact be non-specific and 
related to embolic phenomena, thrombi, or 
atheroma, and may not always be conclusive of 
intracranial pathology due to GCA.” Similar 
cerebral angiographic findings have been 
. reported in other types of arteritis. such as 
polyarteritis nodosa, rheumatoid arthritis, and 
systemic lupus erythematosus.‘ 

In two reports,'* in contrast to those already 
mentioned, there does appear to be post-mortem 
evidence for intracranial involvement of smaller 
cerebral vessels. However, in one of these reports 
the findings relate to minor changes in small 
vessels (with dubious symptomatic conse- 
quences),* and in the other instance the clinical 
features are not. entirely characteristic of GCA 
'and another diagnosis cannot be excluded.* Such 
changes may in fact be the result of other 
conditions: such as polyarteritis ^ nodosa, 
Buerger's disease (endarteritis obliterans), tuber- 
culosis, and Takayashu's syndrome (pulseless 
disease).’ In these four conditions giant cells with 
inflammatory changes have been noted in patho- 
logical specimens, but clinical symptoms and 
` signs help to differentiate them from GCA. 
. However, signs and symptoms occasionally over- 
lap owing to similar sites of involvement.' 

À considerable literature tends to support our 
findings.'*'* Extracranial vertebral artery and 
intérnal carotid artery involvement has been 
noted, giving rise to cerebral manifestations 
` either through thromboembolic épisodes, direct 
extension of thrombus from the site of arteritis 
into the artery of supply, or by reduced vertebral 
artery perfusion aggravated by concomitant arte- 
ritic or non-arteritic involvement of the internal 
carotids or insufficiency of the circle of Willis. 

' The vertebral arteritic changes reported by 
- Crompton? and Wilkinson and Russell" were 
noted to have a sharply defined.upper border 
about 5 mm above the point of dural perforation. 


The terminal segment of the internal carotid - 


ei : 


artery within the dura was never invol 
This was thought to reflect the close correlation 
between susceptibility of GCA and the amount of 
elastic tissue in the media and adventitia of the 
individual arteries of the head and neck, as GCÀ 
is thought to be an autoimmune reaction involv- 
ing arterial elastic tissue. Major transformation 
. in the arterial muscle coats occurs as they enter 
the skull, with a gross diminution in the amount 
- of elastic tissue. Intracranial arteries may be 
spared owing to the presence of little or no elastic 
tissue in their coats." This would also explain our 
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pathological findings in the optic nerves, which 
showed infarction in the retrolaminar region due 
to GCA affecting the posterior ciliary arteries. 
In both of our post-mortem examinations the 
central retinal vessels were patent. 

Cullen" and MacFaul? have reported in an- 
other case a similar picture of involvement of the 
posterior ciliary arteries and of the origin of the: 
central retinal artery outside the globe and, 


‘outside the optic nerve. The central retinal artery 


within the optic nerves as well as the retinal 
vessels within the globe and the choroidal vessels 
were all patent. This is important in view of the 
fact that the wall of the central retinal artery 
within the optic nerve contains very little elastic 
tissue (in contrast to considerably more in the 
walls of the ophthalmic and posterior ciliary 
arteries," and the internal elastic lamina ceases as 
the central retinal artery emerges from the disc. 


We are greatly indebted to Dr AF J and Dr A Gordon of 
the Pathology Department. We also thank Mrs M Marshall for her 
many hours of secretarial assistance and Mr 


photographer, for his assistance with the prints. 
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Fuchs's heterochromic cyclitis in congenital ocular 


toxoplasmosis 
E La Heij, A Rothova 


Abstract 

We report a follow-up after 25 years of a 
patient with a congenital bilateral ocular toxo- 
plasmosis who developed Fuchs's hetro- 
chromic cyclitis in her left eye. Whether Toxo- 
plasma gondii can cause the development of 
Fuchs's heterochromic cyclitis, as our case 
suggests, or whether the iridocyclitis is a 
secondary ocular response to other agents, is 
not yet clear. 


Although Fuchs's heterochromic cyclitis is a 
distinct disease, the specific cause is still un- 
known. An association between it and ocular 
toxoplasmosis is assumed because of the 
presence of chorioretinal scars in 7:596—6096 of 
patients, which are consistent with a previous 
intraocular toxoplasmosis.'* Apart from these 
toxoplasma-like scars, non-specific chorioretinal 
lesions are also described.’ 

Two theories explaining the association 
between the fundus lesions and Fuchs's cyclitis 
have been proposed. First, the fundus lesions in 
these patients are due to a previous toxoplasma 
infection. Secondly, the scars are of non-toxo- 
plasma origin and may result from antibodies 
produced during the course of anterior scgment 
inflammation (cross reacting with pigment bear- 
ing cells in the uvea and fundus). Until now only 
sporadic cases of Fuchs's disease with an active 
toxoplasma lesion or a well documented history 
of active ocular toxoplasmosis have been 
reported.'’ We now report, after a follow-up of 
25 years, on a patient with a congenital bilateral 
ocular toxoplasmosis who developed unilateral 
Fuchs's heterochromic cyclitis. 


Case report 

A 4-week-old female child was seen by an 
ophthalmologist because of suspected congenital 
toxoplasmosis. Her mother had had a serocon- 
version in the last trimester of pregnancy (Sabin- 
Feldman dye test titre 1:16 384). The patient was 
prematurely born (gestation time: 31 4/7 weeks, 
weight 1790 g). Paediatric and neurological 
examinations revealed no apparent abnor- 
malities. She had a positive Sabin-Feldman dye 
test (titre 1:256). On ophthalmic examination 
the child had slight microphthalmus of the right 
eye (cornea diameter on the right 8 mm, 9:5 mm 
on the left) and pigment on the lens. No abnor- 
malities were seen in the fundus. At the age of 
41⁄2 months the dye test titre had increased (titre 
1:4096) and the patient had developed spleno- 
megaly. An electroencephalogram, made when 
she was 8 months old, showed a slightly abnor- 
mal pattern which could be consistent with a 
diffuse encephalopathy. We diagnosed con- 


genital toxoplasmosis on the seroconversion in 
her mother in the last trimester of pregnancy, the 
increase in antitoxoplasmal antibodies during 
the first months of the patients’ life, and on the 
clinical picture. 

When the patient was 11 years old she con- 
sulted an ophthalmologist because of blurred 
vision in her left eye. Her visual acuity was 20/60 
on the right and 20/15 on the left. In addition to 
the microphthalmus old atrophic hyperpig- 
mented scars compatible with toxoplasmosis 
were seen in the right fundus. Examination of 
her left eye disclosed two active peripheral 
lesions of focal retinochoroiditis and a mild iritis. 
Both the Sabin-Feldman dye test (titre 1:64) and 
the complement binding reaction (titre 1:4) were 
low positive. The diagnosis of active ocular 
toxoplasmosis was made, and the patient was 
treated with atropine and corticosteroids drops. 
Owing to the peripheral localisation of the in- 
flammatory focus, systemic therapy was con- 
sidered to be not required. Within several weeks 
the retinal lesions sharpened and ultimately 
became atrophic hyperpigmented scars. 

Two years later the patient returned to the 
ophthalmologist with complaints of floaters in 
her left eye (visual acuity 20/60 on the right and 
20/15 on the left). Ophthalmic examination of 
the left eye revealed fine white keratic precipi- 
tates, scattered on the entire endothelium. 
Heterochromia with the left iris clearly lighter 
than the right iris and the absence of synechiae 
were noted (Fig 1); in addition sporadic cells in 
the aqueous and evident vitreous opacities were 
observed. Fundus examination of both eyes 
showed old known atrophic scars; active lesions 
were not present (Fig 2). Tests to exclude other 
causes of uveitis (serum angiotensin converting 
enzyme, serum lysozyme, serological tests for 
syphilis, Mantoux test, chest x ray) were all 
within normal range. Based on the clinical 
picture our diagnosis was Fuchs's heterochromic 
cyclitis. From the age of 13 years the patient did 





a. 
Figure 1 Evident heterochromia in a patient with bilateral 
congenital ocular toxoplasmosis and Fuchs’s heterochromic 
cyclins of her left eye. 
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Figure 2A Old atrophic hyperpigmented chorioretinal scars 
compatible with toxoplasmosis in the right eye. 


not suffer another recurrence of ocular toxo- 
plasmosis. Only the fluctuation in intensity of 
vitreous opacities, characteristic of Fuchs’s 
heterochromic cyclitis, has caused her to visit the 
ophthalmologist in the past 12 years. 


Discussion 

We report this case to help to elucidate the 
association between Fuchs’s heterochromic 
cyclitis and ocular toxoplasmosis. During a 
follow-up of 25 years, starting when our patient 
was 4 weeks old, we recorded the appearance of 
active toxoplasma lesions in the left retina when 
the patient was 11 years old and again two years 
later. A clinical picture characteristic of Fuchs's 
heterochromic cyclitis then developed in the 
same eye. Until now only cases of presumptive 
ocular toxoplasmosis with clinical features of 
Fuchs's heterochromic cyclitis have been des- 
cribed. This report describes the development of 
Fuchs's heterochromic cyclitis in a patient with 
definite congenital ocular toxoplasmosis. The 
case suggests that infection with Toxoplasma 
gondii may cause the development of Fuchs's 
heterochromic cyclitis. 
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Figure 2B Choriorennal scars of toxoplasma origin in the 
left eye with Fuchs's heterochromic cyclins. 


Whether Fuchs's iridocyclitis is a secondary 
response to à variety of different aetiological 
agents is not yet clear.* Associations between it 
and other ocular diseases have been reported - 
retinitis pigmentosa, trauma, scars of non-toxo- 
plasma origin. Moreover recent immuno- 
histochemical analysis of iris biopsy specimens in 
these patients has failed to show any specific 
immunohistological abnormality.* It is therefore 
conceivable that Fuchs's heterochromic cyclitis 
may be a single clinical entity with different 
causes. 
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Case of penetrating orbitocranial injury caused by 


wood 


Erkan Mutlukan, Brian W Fleck, James F Cullen, Ian R Whittle 


Abstract 

A case of retained intraorbital and intracerebral 
wooden foreign body following an orbitocranial 
penetrating injury through the lower lid of an 
adult is described. Initial failure to recognise 
the true nature of the injury led to intracerebral 
abscess formation and monocular blindness. 
Diagnosis and management of such cases are 
discussed. 


A fit 41-year-old male presented with a blunt 
injury to the right eve, and lacerations of the 
lower eyelid. He had fallen from a fence into 
some wooden foliage, but had not been 
concussed. 

On examination the visual acuity was 20/30 in 
the right eve and 20/20 in the left. Two splinters 
of wood were removed from small lacerations in 
the right lower eyelid. There was a slight ptosis. 
A 10 mm conjunctival laceration was present just 
inferior to the cornea. The sclera was intact. 
Abduction of the eve was normal, but all other 
ocular movements were limited. Corneal hypo- 
aesthesia and a hyphaema were present, and the 
intraocular pressure was 50 mmHg. The pupil 
was oval, but reacted normally. The fundus was 
normal, as was the visual field to confrontation. 
The left eye was healthy. A skull x ray did not 
show any abnormality. 

The patient was admitted to an ophthalmology 
ward. The conjunctival and cutaneous lacera- 
tions were sutured, and oral acetazolamide was 
given to control the intraocular pressure. 


Figure | 
haemorrhage. Air was evident m the right orbit and imtracranially 


Six hours later the patient became pyrexial, 
with a temperature of 39°C, and his conscious 
level deteriorated to Glasgow Coma Scale 9. He 
was therefore transferred to the regional neuro- 
surgery department. 

An extradural haematoma was suspected, and 
a CT scan was performed. It showed right sided 
frontal lobe contusions with associated subarach- 
noid and intracerebral haemorrhage (Fig 1). Air 
was evident in the right orbit and adjacent to the 
intracerebral haematoma. A right frontal burr 
hole was made, which revealed contused cortex 
and subarachnoid haemorrhage. A subdural 
catheter was therefore inserted to monitor intra- 
cranial pressure. Microbiological examination of 
the catheter swab identified a Fusobacterium sp. 
and Leptotnchia buccalis. 

The patient’s pyrexia resolved with antibiotic 
treatment and his conscious level gradually im- 
proved to GCS 15. However, he gradually 
developed a right proptosis, measuring 25 mm in 
the right eye (17 mm in the left) during the next 
five days. His visual acuity was reduced to hand 
movements, and a right afferent pupil defect 
developed. A repeat CT scan showed a mass 
situated superiorly and medially in the right 
orbit, thickening of the medial rectus muscle, 
and an orbital roof fracture (Figs 2, 3, 4). In 
addition a right frontal haematoma with sur- 
rounding oedema was present (Fig 5). 

An emergency right frontal craniotomy, right 
opuc canal decompression, and exploration of 
the right orbit were therefore performed through 
a superior orbitotomy. This revealed an abscess 





CT scan on the day of admission showed right frontal contusion with associated subarachnoid and intracerebral 


Case of penetrating orbitocranial injury caused by wood 


Figure 2,3,4 Arepeat CT 
scan on the fifth day after 
injury showed a right 
intraorbital mass extending 
superiorly and medially in 
the right orbit, associated 
with thickening of the medial 
rectus muscle and an orbital 
roof fracture. 





Figure 2 


cavity which contained fragments of wood in the 
right frontal lobe. Multiple fragments of wood 
were also found in the posterior and inferomedial 
parts of the orbit. Pus from the brain abscess grew 
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Bacteroides asaccharolvticus and small numbers ol 
anaerobes. 
Postoperatively the patient developed [oca 


seizures, which responded to treatment with 
phenytoin. Further aspiration of the right frontal 
lobe abscess was performed with CI 

guided stereotaxy five weeks later. At the ume 
most recent follow-up the ptosis and exophtl 
mos had completely resolved, with full oculai 
movements, but the visual acuity in the right e 
was no perception of light and optic atrophy had 


maged 


developed. There was no other neurological 
deficit. 

Discussion 

This case serves as a reminder that seemingis 
trivial injuries of the eyelids can be associated 
with severe lesions in the orbital region and 


shows the need to suspect intracranial penetra 





Figure 3 tion in orbital injuries 





Figure 4 


Figure 5 The right frontal 
intracerebral haematoma has 
prominent surrounding 
oedema five days after the 
Injury. 


Transorbital intracranial penetration by a 
wooden foreign body is unusual. Previous cases 
with entry sites at the upper lid, inner or outer 
canthus, and without any ocular damage, as well 
as other types of orbitocranial injuries have been 
reported.'^" We are unaware of any previous 
report of wooden foreign body penetration into 
the cranial cavity through the lower lid and 
orbital roof in the absence of perforation of the 
globe. Wood is not detected on plain x rays and 
very difficult to detect on CT scans, as it has a 
density very similar to that of intracranial and 
orbital soft tissue, especially after being present 
in an aqueous environment for 48 hours, when it 
has had time to absorb fluid." " Ultrasound 
often does not detect orbital wood if it is dry and 


surrounded by air in the cavity." The value of 


magnetic resonance imaging in detecting intra- 
orbital wood has recently been reported, and 
MRI scanning has been advocated when penetra- 
tion by a wooden foreign body and its retention 
are suspected." " 

All periorbital puncture wounds should alert 
the physician to the possibility of intracranial 
penetration. Intensive antibiotic therapy must 
be started immediately after all perforating 
orbital wounds by wooden objects even in the 
absence of any systemic and neurological signs, as 
the porous organic nature of the wood provides a 
dangerous natural reservoir for micro-organisms, 
causing a 12-5 — 25% mortality rate secondary to 
intracranial infection.’ " * Antibiotics alone may 
not suffice, and there is a need for expeditious and 
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thorough surgical exploration if retention of a 
wooden foreign body is suspected. 
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Visual field changes following hepatic 
transplantation in a patient with primary biliary 
cirrhosis 


R H B Grey 


Abstract 

A case of severe visual field restriction com- 
plicating primary biliary cirrhosis is described. 
The clinical features demonstrated vitamin A 
deficiency which did not respond to oral 
supplements of vitamin A. Hepatic trans- 
plantation restored the visual fields to near 
normal. 


A 51-year-old woman was referred to the Bristol 
Eye Hospital by her general practitioner. She 
was known to be suffering from primary biliary 
cirrhosis for five years and was persistently 
jaundiced. For several months prior to her 
referral she had been aware of gradual deterio- 
ration of vision in her left eye. She had no 
relevant past ophthalmic history. She was on 
treatment for biliary cirrhosis and was receiving 
intramuscular vitamin A, D, and K replacement. 
She was also taking oral loperamide, spirono- 
lactone, terfenadine, and cholestyramine. 
Ocular examination showed her visual 
acuities were 6/9, N 8, in the right eye and 6/18. 
N 10 in the left eye. The anterior segments were 
normal, but both fundi showed small discrete 
retinal pigment epithelial lesions extending from 
the posterior pole to the equator. Some spots 
were intensely white and well demarcated, 
whereas others, particularly those in the 
periphery, were paler with soft edges (Figs 1A, 
B). The peripheral visual fields were markedly 
constricted to less than 10° bilaterally (Fig 2A). 





Figure 1A 


100-Hue testing showed error of scores of 71 in 
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Fluorescein angiography showed slight 
masking of the background choroidal fluor- 
escence by the pigment epithelial spots in the 
early stages of the run, progressing to slight 


Table 1  Electrophysiological, colour vision, and serological data 





Figure 1B 


Figure 1 


A and B Preoperative appearance with multipli 


white punctate lesions of variable density throughout the fundi 
of both eyes. 

















Serum alkaline 
White light ERG Blue light ERG VEP EOG 100 Hue bilirubin phosphatass 
Amplitude: uV Amplitude: uV Amplitude: yV u mol/l il 
Photopic Scotopu ll min DA 30minDA R L R R l 
Pretransplant 
(a)4-5 9.5 - =. << E: 235 00) 71 37 14í í | 
(b) 8-5 21-0 2-0 14-0 p is x , " 
Post-transplant 
(a) 4:0 6:5 - - ; 244 50 5? 151 I8 05 
(b) 8-5 21-0 2-0 7-0 vo vw s ‘ ; ! 
Normal values | " 
(a)$-6(SD2-1) S'6(SD2:1) - - >3-0 170 
(b) 7-6 (SD 3-1) 27-3(SD 11-1) 8:5-12:5 11:5-27:5 2-20 20-111 
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ERG and VEP latencies all normal. (a)=a wave. (b)=b wave. DA - dark adaptation. R ^ right eve. L=left eve 


Figure3 A and B Early 
and late stages of fluorescein 
angiogram showing initial 
masking of choroidal 
fluorescence and subsequent 
staining of the pigment 
epithelium. 
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Figure 2 
Goldmann fields after transplantation. 


staining of lesions from the late venous phase 
onwards. A few spots showed intense staining 
(Figs 3A, B). 

Electrophysiological studies showed delayed 
dark adaptation. The B wave of the electro- 
retinogram (ERG) to blue flashes of light was 





Figure 3A 


(a) Goldmann fields at presentation. (b) Goldmann fields after intramuscular vitamin A supplements increased. (c) 


reduced in the early stages but reached normal 
levels after 30 minutes. The ERG to white light 
and the electro-oculogram (EOG) were normal. 
The methods used for electrophysiological test- 
ing have been described in detail." The EOG 
was recorded after a 10-minute period of dark 





Figure 3B 


Visual field changes following hepatic transplantation in a patient with primary biliary cirrhosis 





Figure 4 Postoperative fundus appearance showing partial 
resolution of punctate lesions. 


adaptation followed by exposure to bright light 
(3000 cd/m’). The ERG was measured with skin 
electrodes and stroboscopic flashes at 1-second 
intervals 30 cm in front of the patient. Initially 
patients were light adapted in normal room 
illumination for 15 minutes, following which the 
lights were extinguished. Recordings were taken 
immediately and at 5 minutes for white light and 
at 7 and 30 minutes for blue light (stimulus 
reduced by 2 log units by the filter). 

The fundus changes were consistent with 
vitamin A deficiency. Serum vitamin A was 
measured and found to be 0-8 mmol/l (normal 
1-1 to 3:5). The vitamin A dosage was increased 
from 300 000 units monthly to 300 000 units 
weekly and the serum vitamin A level increased 
to 1:8 mmol/l. Subjectively her vision improved. 
Her visual acuities in February 1988 were 6/9 
right and left, but her visual fields remained 
essentially unchanged at approximately 10? (Fig 
2B). 

The patient's general condition deteriorated, 
with increased jaundice, anorexia, and weight 
loss, and hepatic function became grossly 
abnormal (Table 1). In April 1988 she underwent 
hepatic transplantation, which produced rapid 
improvement in her general health and resto- 
ration of normal hepatic function. Reassessment 
of her visual function six months later showed 
considerable improvement in her visual fields 
(Fig 2C) and 100—hue tests, with reduction of the 
tritan axis. However, her fundal appearances 
showed that the white lesions had persisted but 
werefainter(Fig 4). Theblue flash ERG remained 
unchanged with delayed dark adaptation. At 
follow-up 18 months after transplantation her 
visual acuities and fields remained stable. 


Discussion 

Primary biliary cirrhosis is thought to be an 
autoimmune disease causing destruction of the 
small intrahepatic bile ducts. There is an associ- 
ation. with. other autoimmune diseases, and 
frequently a high serum IgM and circulating 
immune complexes are found. Antimito- 


chondrial antibodies are seen in over 90% of 


cases. The patients are usually female and aged 
40—60 years, and the disease produces pruritus, 
steatorrhoea, weight loss, and hepatospleno- 
megaly. The development of jaundice is 
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considered a poor sign for survival, indicating 
progressive liver failure. Vitamin deficiencies are 
well recognised, particularly of vitamins D and 
K, but approximately a quarter of patients have 
a low serum vitamin A level.’ The patient under 
discussion showed all the typical findings. 

Chronic liver disease may produce sufficient 
vitamin À deficiency to induce ocular compli- 
cations: nyctalopia, peripheral visual field 
restriction, white punctate retinal pigment 
epithelial lesions, loss of dark adaptation, 
and reduction in the values of the EOG and 
scotopic ERG have been described. ^" The 
mechanism of these effects is presumed to be 
poor absorption through the gut. Reduced bile 
acids in the intestinal tract impair absorption of 
lipids and fat soluble vitamins, including vitamin 
A. Chronic liver disease may also decrease the 
production of retinol binding protein and pre- 
albumin, which are necessary for vitamin A 
transport to the retinal pigment epithelium. 
Plasma proteins were normal in this patient, 
though retinol binding protein was not measured 
specifically. 

Previous reports have suggested that 
intramuscular vitamin A supplements reverse 
the visual field and electrophysiological changes, 
though the fundus appearance remains 
abnormal.*°*" Walt et al? recommended that in 
primary bilary cirrhosis vitamin A is more 
effective by mouth than by intramuscular 
injection. Parenteral administration bypasses the 
normal hepatic delivery and esterification of 
vitamin A following gut absorption, and it may 
therefore reduce its efficacy. In the present case 
injections of vitamin A did not produce signifi- 
cant functional improvement in spite of several 
weeks of normal plasma vitamin À levels, whereas 
hepatic transplantation caused a rapid restoration 
of peripheral field. The outcome in this patient 
would support this theory. 

Functional amblyopia was considered unlikely 
in view of her precise consistency on repeated 
field testing, physical changes in the pigment 
epithelium, and abnormal electrophysiological 
findings. 

Colour vision abnormalities have not been 
described before in primary biliary cirrhosis, and 
though not severe in this patient there was a 
notable change after transplantation. This may 
suggest that photopic photochemistry, like 
scotopic photochemistry, has some degree of 
dependency on liver metabolism. 

ERG or EOG abnormalities have been 
described as the first indication. of abnormal 
retinal function in vitamin A deficiency, but the 
electrophysiological changes in this case were 
remarkably small compared with the functional 
field deficit and fundus appearances. It is also 
interesting that the mik lark adaptation 






spite of the impr 
transplantation. frolor , j 
the capacity to inde ce some degree of 'rmanent 
structural and funietional damiage to the 
photoreceptor-pigment epithelial, complex, but 
treatment leads to considerable. improvement. 
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FIFTY YEARS AGO 

Mustard gas and its implications 

Dear Sms,—In reply to Messrs. John Eyre and 
Frank W Law may I state that I have seen one drop 
of 4 per cent solution of hyd. perchlor. in glycerine 
accidentally fall on the cornea and in a few seconds 
which elapsed before washing out the conjunctival 
sac, severe and lengthy, but not permanent damage 
was inflicted on almost the whole of the corneal 
epithelium. Here there was no question of absorption. 
I quite agree with them that in the field of biology there 
is nothing more misleading than the argument from 
analogy, which indeed led eminent men to assume and 
publish results on the assumption that because man 
could accommodate the mammals could also. 

But the argument from analogy hardly applies in 
this instance just quoted. 

As regards the late effects of mustard gas on the 
cornea, the few cases I have seen showed deep seated 
infiltration rather than ulceration and there was very 
little clear cornea left anywhere. So that I doubt 
whether either diathermy or contact glasses would 


: Grey 
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7 Herlong , Russell RM, Maddrey WC. Vitamin A and zinc 
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have assisted. If such cases, which I am glad to say are 
rare, present themselves, the method suggested will be 
borne in mind. It is true that these conditions do recur 
without obvious cause. No one will be more grateful 
than myself if the writers have devised an effective 
treatment of mustard gas in the field, and will look 
forward to their publication of their experimental 
results. But the practical use of any remedy of the kind 
in advanced positions of any army is very difficult but 
not insuperable. 

Some idea of the difficulty of acting efficiently in 
advanced stations may be learnt from the Palestine 
campaign, where towards the end men with high 
temperature were given quinine at once, no matter 
what seemed to be the cause of the temperature. If the 
medical officers had waited until they could be sure 
that malaria was the cause it would at times have been 
too late. To neutralise the effects of mustard on the 
eyes, special instruction for the forward units will be a 
necessity. — Letter from James W Barrett. 


Br 3 Ophthalmol 1941; 25: 95. 





British Journal of Ophthalmology, 1991, 75, 381-382 


University Hospital, 
Nottingham 

M P Snead 

N James 

P M Jacobs 
Correspondence to: 

M P Snead, FRCS, 
Department of 
Ophthalmology, University 
Hospital, Nottingham NG7 
2UH. 


Accepted for publication 
13 November 1990 


18] 


Vitrectomy, argon laser, and gas tamponade for 
serous retinal detachment associated with an optic 


disc pit: a case report 
M P Snead, N James, P M Jacobs 


Abstract 

We report the case of a 9-year-old boy with a 
right optic disc pit and associated serous 
retinal detachment of the macula. This was 
treated by vitrectomy, endolaser, and gas 
tamponade as a primary procedure, which 
resulted in complete resolution. We review the 
literature and conclude that further reports of 
the management of this uncommon condition 
are required so that firmer guidelines on treat- 
ment can be established. 


A 9-year-old Caucasian boy presented to the eye 
casualty department in July 1989 with a six- 
month history of decreased visual acuity. À year 
previously an optician had recorded unaided 
visual acuities of 6/6 right eye and 6/6 left eve. 
There was no relevant past ocular or medical 
history of note. 

On examination his unaided visual acuities 
were 6/6 left and 1/60 right eye. There was no 
improvement with refraction. The anterior seg- 
ment appeared normal, he had a right relative 
afferent pupil defect, and funduscopy revealed a 
serous retinal detachment of the macula clearly 
linked to an optic disc pit in the right eye. The 
detached retina had undergone cystic retinal 
degeneration, and the underlying pigment 
epithelium was irregularly pigmented (Fig 1). 
The left fundus was normal. The patient thought 
that there had been a recent improvement in the 
vision of the right eye, and treatment was 
therefore deferred and serial observations carried 
out. After nine months no further improvement 
had occurred. Various methods of treatment (see 
‘Discussion’) were considered, and, though laser 
photocoagulation alone has met with some 
success, in view of the patient's age this would 





Preoperative fundus photograph. Arrow indicates 
optic disc pit. 


Figure 1 





Postoperative fundus photograph 


Figure 2 


have required a general anaesthetic. Vitrectomy 
and laser photocoagulation followed by fluid/gas 
exchange seemed to offer the highest chance of 
success with a single procedure (and anaesthetic ), 
and it was agreed to proceed with surgery. 

On 10 April 1990 the patient underwent right 
pars plana vitrectomy, endolaser treatment, and 
40% SF6 exchange. A standard 20 g three-port 
pars plana vitrectomy was performed, and during 
surgery the vitreous was noted to be sull 
attached. Argon endolaser was applied temporal 
to the disc in a confluent double line of burns to 
seal off the link between pit and detachment and 
extended superiorly and inferiorly into attached 
retina. This was applied after the vitrectomy and 
before fluid-gas exchange in order to minimise 
any laser induced damage to the papillomacular 
bundle. A power setting was used which was just 
sufficient to produce a soft white burn in an area 
of attached retina and then applied in the 
distribution described above. This produced 
minimal or no reaction in the pigment epithe 
lium underlying the detached retina at the time 
of application. There was no evident communi- 
cation between the detachment and the vitreous 
cavity, and no attempt was made to drain 
subretinal fluid. The posterior segment was 
filled with 4096 SF6 in air. 

Postoperatively the posterior retina was 
attached, but there was a collection of subretinal 
fluid inferiorly. It appeared that the previously 
submacular fluid had been displaced inferiorly 
by the gas bubble. This fluid was slowly absorbed 
over 16 weeks. At five months the retina was 
completely attached and the visual acuity had 
improved to 6/60 Fig 2). 


Discussion 
An association between optic disc pit and macular 
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detachment is well recognised. Sugar’ notes that 
macular lesions have been described in 51 of 157 
cases of optic disc pit. Gass? in a study of five 
case reports suggests that serous detachment of 
the retina extending from the optic disc pit into 
the macular area is the basic lesion and that cystic 
retinal degeneration, macular hole formation, 
and retinal pigment epithelial disturbances are 
all secondary to the fluid which gains entrance to 


. the subretinal space. Similar findings with the 


morning glory disc abnormality bave led to 
suggestions that these two conditions are merely 
variations of the same basic abnormality. - 
The origin of the subretinal fluid has aroused 
further interest, and the vitreous, subarachnoid 
space, inflammatory processes, abnormal blood 
vessels and orbital tissues have all been suggested 
as a source." Although internal traction has 
been implied as a mechanism associated' with 


these detachments in several reports, there is 


only a single case report recording a retinal break 
as a contributing factor." 

The varied opinions on the origin of the 
subretinal fluid and consequent mechanisms 
underlying the associated retinal detachment 
have led to a wide range of reports on different 
approaches to management. In Gass’s series of 
five patients’ one underwent spontaneous 
resolution over 18 months without treatment. In 
the other four the macula remained detached 
despite three cases having treatment with either 
photocoagulation ‘barrage’ temporal to the pit or 
attempted alteration of the intraocular pressure. 
The results led Gass to state that either photo- 
coagulation followed immediately: by drainage of 
subretinal fluid or surgical decompression of the 
dural sheath of the optic nerve may prove to be 
more successful. Irvine et al’ describe such a case 
of optic nerve sheath fenestration in a previously 
vitrectomised eye with morning glory disc and 
macular detachment, observing gas from the 
fluid-gas exchange bubbling through the nerve 
sheath fenestration, confirming the communi- 
cation between optic nerve and vitreous cavity. 

In a study of 18 patients Abujamra et al’ 
treated 10 with photocoagulation and achieved 
full reattachment in only one case. Kapel et al? 
reported on 14 patients with optic disc pit, eight 
of whom had an associated macular detachment 
and five were treated with argon laser, all 
unsuccessfully, and they concluded that no 
effective treatment was available for this serious 
complication. 

There have been some mote encouraging 
results. Kottow" treated two patients with laser 
photocoagulation with successful reattachment 
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in both, though no information is given beyond: 
two months and seven days respectiyely.: 
Annesley et al" published a series of five cases of 
optic disc pit with macular detachment. In four 

cases successful reattachment was achieved with - 
krypton laser alone, but three required more 

than one treatment session. The remaining 
patient underwent successful reattachment with - 
krypton laser, vitrectomy, and fluid-gas exchange 

following two unsuccessful treatments with laser 
alone. Schatz and McDonald" treated five of six 
cases of optic disc pit with associated retinal 
detachment, two with laser- photocoagulation 
alone and three combined with pars plana 


vitrectomy and fluid-gas exchange, all with 


eventual retinal reattachment. Von Fricken et 
al' describe successful reattachment following 
vitrectomy and fluid-gas exchange in an unusual. 
case of morning glory disc with rhegmatogenous 
retinal detachment. 

This case report documents the successful 
reattachment of a serous macular detachment 
associated with optic disc pit by vitrectomy, 
endolaser, and fluid-gas exchange. The limited 
recovery in visual function is probably related to 
its longstanding nature and to the deposition of - 
exudate on the posterior retinal surface and 
marked alteration in macular function charac- 
teristic of these detachments.” Further reports. 
on the treatment of this uncommon condition are 
required so that clearer guidelines on manage- 
ment may be defined. 
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Acute angle-closure glaucoma following 
botulinum toxin 


SIR,—1 would like to point out the great 
significance of the case report published by P 
Corridan et al.' They describe a patient who 
developed an acute angle-closure attack as a 
rare complication of periocular botulinum 
toxin (BoTx) for blepharospasm. 
As regards the pupillary effects of BoTx, it 
was Carl Kupfer’ who first reported that retro- 
~ bulbar injection of BoTx in rabbits produces 
.. mydriasis, probably by affecting the ciliary 
= ganglion. However, very high doses were used 
^in his study,’ and in order to prevent lethal 
. complications anti-BoTx antibodies were 
injected into all the animals. In contrast to the 
.. lethal doses used by Kupfer’ we injected non- 
- lethal doses of BoTx into the right orbit of rats 
© (between 1:5 ng-2:5 ng BoTx}. All animals 
.; developed ipsilateral mydriasis with cholino- 
mimetic supersensitivity, without apparent 
¿optic nerve dysfunction.’ The mydriasis dis- 
“appeared spontaneously over a period of eight 
*: weeks, and pupillary supersensitivity remained 
- for longer. No electrophysiological evidence 
¿of generalised neuromuscular dysfunction 
- followed the injected doses of 1-5-2-5 ng BoTx, 
* which are close to those used in humans (0-25- 
„<65 units).' Our conclusion is similar to that of 
<. Dr Kupfer’s,’ and we are also of the opinion 
S that BoTx injected periocularly or retro- 
c bulbarly diffuses towards the ciliary ganglion 
and there impedes the cholinergic innervation 
* of the pupil. 
This case report highlights a serious compli- 
cation of periocular BoTx injection, which, 
«though rare, should be taken into consideration 
in patients with closable narrow angles who 
; undergo this procedure. 
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) SIR, — In their recent case report of acute angle- 
closure. glaucoma following botulinum toxin 
injection for blepharospasm’ the authors 
recommend that patients at risk of developing 
 angle-closure glaucoma should undergo pro- 
 phylactic laser iridotomies. Laser iridotomy is 
the definitive treatment for most cases of angle- 
losure glaucoma, but it should not be per- 
ormed without a proper indication. ‘Prophy- 
ictic iridotomy’ is a misleading term, because 
ve tend to perform it in many eyes which will 
never develop a disease. Furthermore, one 
iust bear in mind the possible complications 
f laser iridotomy, which include rare disasters 
uch as foveal burns and retinal detachment, 
nd less disastrous but more frequent compli- 
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cations such as transient or permanent eleva- 
tion of the intraocular pressure ~ the latter due 
to pigment dispersion in the angle. In addition, 
there is considerable evidence that lens 
changes, leading to myopia and cataract, are 
frequent sequelae of laser iridotomy.’ 

There is an alternative to laser iridotomy in 
patients about to undergo botulinum toxin 
injection into the eyelids: why not prevent 
mydriasis by prescribing pilocarpine for a few 
days? 

STANLEY HYAMS 
Department of Ophthalmology, 


Carmel Hospital, 
Haifa, 34362, Israel 


1 Corridan P, Nightingale S, Mashoudi N, Williams 
AC. Acute angie-closure glaucoma following 
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Br F Ophthalmol 1990; 74: 309-10. 

2 Hyams S. Angle-closure glaucoma. A comprehensive 
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SIR, — lt is interesting that all the albino rats 
injected with botulinum toxin intraorbitally 
developed mydriasis, especially as the dose 
used by Drs Kremer and Levi was much lower 
than that used by Kupfer in 1958. 

We thank Dr Hyams for his letter but would 
like to point out that we said in our paper, 
"These who are at risk could have prophylactic 
YAG laser iridotomies.' We did not say they 
should have iridotomies. It would be inappro- 
priate to be so didactic, as after all there are to 
date no other reports of angle-closure glaucoma 
following botulinum toxin injection peri- 
ocularly in humans. Regarding pilocaripine 
drops, they would need to be used for up to 
three months following each injection to coin- 
cide with the duration of action of botulinum 
toxin. 

We would like to correct an error in our 
original paper regarding the dose of botulinum 
toxin used, in the paragraph entitled 
“Technique.” The units were ug, not mg as 
stated. It should read 0-05 ug of freeze-dried 


botulinum — toxin-haemagglutinin complex 
(0-008 ug neurotoxin). 

P CORRIDAN 

Birmingham and Midland Eye Hospital, 

Church Street, 

Birmingham B3 2NS 


Lens biometry and diabetes 


SIR, —In a study based on Scheimpflug photo 
evaluation of anterior segment structures early- 
onset diabetics have been compared with a 
control group.' Plots and regression lines are 
presented with biometry data as the dependent 
variable and age on the abscissa. Diabetics have 
thicker lenses (for age) than non-diabetics, a 
trend that is more apparent the longer the 
duration of the diabetes. 

The authors state that this is the first report 
in which a precise assessment of the effect of 
‘true’ diabetic duration on lens biometry has 
been possible. However, as part of a series of 
studies with focus on diabetic myopia we 
published a similar finding in 1987.’ Compared 
to the present article our set-up was small-scale 
and with less detail regarding lens biometry. 
Our material was composed mainly of early- 
onset diabetics. A few type 2 diabetics with 
clinically clearly documented diabetes onset 
were included, our working hypothesis being 
the duration of the metabolic disorder proper, 
and not the insulin medication as focused on by 
Sparrow et al. 

Whatever the mechanism, the two studies 
both support the concept of a positive cor- 
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relation between lens thickness and diabetes 
duration. 

HANS FLEDELIUS 

Department of Ophthalmology, 
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SIR, — In our study of lens biometry in early- 
onset diabetes one of our objectives was to 
provide a precise statement concerning the 
effects on the lens of ‘true’ diabetic duration.’ 
Information on disease duration of ‘late-onset’ 
diabetes is frequently inaccurate, and for this 
reason a strict definition of ‘early onset’ 
diabetes was applied in our study. Our infor- 
mation on ‘true’ diabetic duration was there- 
fore reasonably precise. 

Among the early-onset diabetics we found 
that, for all but one of the lens biometric 
features measured, age and diabetic duration 
were the most important determinants of lens 
biometry. In our multiple regression analysis 
we fixed the age slope in the diabetic subgroup 
to that of the non-diabetic control group prior 
to fitung the duration regression term. The 
slope of our duration term therefore represents 
the additional effect of diabetic duration over 
and above the normal aging effect. Our 
methods thus provide the most precise estimate 
available of the effect of ‘true’ diabetic duration 
on lens biometry. 

Fledelius et al take issue with our statement 
that 'this report is the first in which a precise 
assessment of the effect of "true" diabetic 
duration on lens biometry has been possible.’ 
In their paper, however, they provide no 
information regarding the diabetic type of the 
patients included in their study.” The reader is 
therefore left ignorant as to whether the ‘true’ 
diabetic duration of their patients was known. 
It is apparent only from their present cor 
munication that the patients in their study were 
mostly early-onset diabetics, with ‘a few type 2 
diabetics’ included. 

Fledelius et ai employed a statistical method 
which demonstrated an effect of diabetic dura- 
tion. Their method did not, however, provide 
‘a precise assessment of the effect of "true" 
diabetic duration on lens biometry.’ In their 
method they calculated: ‘individual lens thick- 
ness deviation values (in %), with + or — to 
signify higher or lower than expected according 
to non-diabetic regression line values for actual 
age and sex.” Using these calculated ‘percent- 
age deviation values’ they then performed a 
second regression analysis against diabetic 
duration. Their method is acceptable for deter- 
mining whether there is a duration effect or 
not, but it certainly has not provided ‘a precise 
assessment of the effect of diabetic duration.’ 
In fact, the regression coefficient quoted in 
their paper is a rather meaningless statistic, and 
does not provide the reader with any sort of 
useful estimate of the impact per vear of 
diabetic duration on lens thickness. (Their 
reason for using a ‘percentage deviation value’ 
is unclear, as this would have the effect of 
distorting the magnitude of their duration 
effect, and implies an a priori belief that the 
impact of diabetic duration varies with the size 
of the lens.) 

Our statement therefore is defensible, 
firstly, because no information regarding type 
of diabetes was provided by Fledelius et al in 
their paper,’ and, secondly, because the 









lysis employed by these authors did not 
ide a precise assessment of the effect of 
etic duration on lens biometry.’ In terms of 
liabetic subgroup the only similarity in the 
dings of these two studies was that they both 
demonstrated diabetic duration to be relevant 
to lens thickness. 
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Hold-up of fluorescein in the arm 


Sir,—A potentially common cause of early 
arterial phase fluorescein angiographic delay is 
reported. A fit 36-year-old draughtsman with 
unilateral paracentral visual distortion of six 
months’ duration and bilateral macular retinal 
pigment epithelial changes was investigated by 
fluorescein angiography. 5 ml of 20% sodium 
fluorescein was injected by 21 gauge ‘butterfly’ 
into a dorsal hand vein, followed by 4 ml wash- 
through of 0-996 saline. No dye appeared in the 
retinal arterioles. The injected (upper) arm, 
resting on the fundus camera handlebar (fore- 
arm pronated), became uncomfortable above 
the elbow medially. This eased on lifting the 
limb. Fluorescein entered the retinal vessels 10 
seconds thereafter (arm-retina circulation 
time’), 117 seconds after initial intravenous 
injection. The delay was caused by the tourni- 
quet effect of the camera handlebar. 

'The dorsal veins of the hand drain medially 
into the basilic vein and laterally into the 
cephalic vein, which may drain almost entirely 
into the basilic by a median vein in the cubital 
fossa.’ Pressure on the medial upper arm in 
such individuals will slow venous drainage 
from the limb — not so if the proximal cephalic 
vein is larger. 

In this patient the bolus effect was reduced, 
making identification of treatable leaking spots 
more difficult in the early phase angiograms. 
Upper limb position and support (previously 
described for antecubital injection)! must be 
considered during fluorescein angiography. 

L G KAYE-WILSON 

Princess Alexandra E ye Pavilion, 
Chalmers Street, 

Edinburgh 
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Ophthalmology: What Shall I Do? By Jack J 
Kanski, Bev Daily. Pp 71. £5.95. Butterworth: 
Guildford, Surrey. 1989. 


This slim book was written for general practi- 
tioners. It is the second in a series co-authored 


by Dr Daily (the other covering neurology) and 
a very good buy at £5.95. Mr Kanski is well 
known for his books on many aspects of 
ophthalmology, all notable for their easily read 
text and high standards of production. 

The text is set out as questions which are 
then answered in language which general prac- 
titioners will understand. The authors cover all 
common conditions such as senile macular 
degeneration, glaucoma, and cataract. In addi- 
tion there are useful sections on less obvious 
topics such as visual standards and blind regis- 
tration. There is a two-page display at the end 
entitled ‘When to refer and to whom.’ This sets 
out the rapidity of referral indicated for various 
conditions. The text is well set out on the 
pages, easily read, and impressively free of 
spelling mistakes. Illustrations are used spar- 
ingly but effectively. 

The ophthalmic content is of a high stan- 
dard. The text represents a distillation of 
modern views on clinical management of oph- 
thalmic problems. There are a few points 
which ophthaimologists might be interested to 
discuss among themselves. For example, the 
reader is advised to remove a metal foreign 
body from the cornea in the surgery and clear 
the rust ring. Some may consider this unneces- 
sarily exciting without the magnification of the 
slit-lamp. General practice elements are well 
covered — for example, the relationship be- 
tween timolol and asthma, and the need for 
ophthalmologists to visualise senile macular 
changes before advising whether cataract sur- 
gery would be helpful. The index was particu- 
larly helpful in tracking items down. 

This book really succeeds in two areas. First, 
it is short. This should encourage the potential 
reader to pick it up. The whole thing could be 
read in 10 minutes a day over seven days. 
Second, it offers solutions to problems general 
practitioners face during their daily work and is 
therefore much more ‘user friendly’ than a 
short textbook. The answers to clinical prob- 
lems are given at a level which should not 
frighten anyone. A general practitioner who 
has struggled with conventional texts would 
probably find a few minutes with this book 
most enlightening. In conclusion we strongly 
recommend it for general practitioners. 


JOHN BRAZIER 
ROY MACGREGOR 


Binocular Vision and Ocular Motility: 
Theory and Management of Strabismus. 4th 
Edn. By Gunter K von Noorden. Pp 557. £78. 
Mosby: Baltimore, 1990. 


I am glad to welcome the latest edition of this 
classic textbook, the previous third edition 
having been published in 1985. Some changes 
have inevitably taken place. The title is no 
longer ‘Burian and von Noorden’s . . .’, it is 
now entirely under the name of Professor von 
Noorden, but to make up for this there is nowa 
picture of Dr Burian on the inside of the book, 
whereas previously we just had his name. 

The third edition had 500 pages and 498 
illustrations and the fourth edition has 557 
pages with 504 illustrations. The main changes 
are that the chapter on neuroanatomy has been 
dropped, as the author feels that it is now 
impossible to give an adequate discussion of 
this subject in a book of this size and refers us 


very properly to Miller's edition of Walsh and 


Hoyt’s textbook. To counterbalance this the 
chapter on sensory signs, symptoms, and adap- 
tauons has been substanually increased from 
72 to 85 pages, and this is a considerable 
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benefit, as many textbooks do not go into a 
much detail in this area. In addition Professor 
von Noorden's recent interest in nystagmus is 
clearly reflected in the much enlarged section in 
the newer textbook. 

I am glad to nouce that Professor von 
Noorden now regards botulinum toxin injec- 
tions as an adequate method of treatment of 
certain conditions, though he still seems to 
have his doubts as to its general applicability. 

The surgical section has been reorganised, 
with new illustrations drawn by Rudolph 
Branner. I have to confess to a preference for 
the old illustrations. The Branner series, in my 
view, is too detailed and tends to have become 
much busier with many more pictures. For 
instance, in the previous edition it was possible 
to illustrate a rectus muscle resection in six 
pictures, though many of us would think that 
fewer would be adequate. The sequence now 
runs to 15 pictures, including pictures of the 


conjunctiva being sewn up. This seems to me - 


an overabundance of visual material. Similar 
objections could be raised to all the other series 
of the surgical section of the book, and this is, I 
think, a retrograde step, though perhaps in 
North America it is of great value to show 
everything in a step-by-step fashion for the 
occasional surgeon. 


I am glad to notice that the index now refers : 


to anomalous correspondence and not anoma- 
lous retinal correspondence but puzzled as to 
why there are two page references to ‘ailerons’ 
in the index. My dictionary defines these as 
devices for turning aeroplanes around, and 1 
can find no actual reference to the word on the 
page to which we are referred. 

In conclusion, however, I would emphasise 
that this 15 still in my view the very best single 
textbook on ocular motility and strabismus and 
that the chapter modifications are very much to 
its advantage. With the few quibbles about 
illustrations, this is yet again the book to be 
recommended to all persons with an interest in 


this area. 
JOHN LEE 







Glaucoma: A Colour Manual of Diagnosis. ~ 


and Treatment. By Jack ] Kanski, James A 
McAllister. Pp 152. £45. 
Guildford, Surrey. 1989. 


The ophthalmic subspecialties have given birth | 


to a pantheon of learned texts, each filling a 
niche in the perceived requirements of the 
reading public. Some appear as atlases, others 
as multiauthored tomes held together by the 
editor, while others appear as the result of 
superhuman endeavour by a single author 


Butterworth: .. 


aiming to stamp his own personality on to his 


chosen field. Each of these ‘types’ share in 
common the central core of the subspecialty, 


embellished according to the author's percep- - 


uon of the niche to be filled. It is this core that 
Kanski and McAllister have captured. 


In this slim volume, written in a clarity of = 
style which the senior author has made his own, 


is summarised with admirable simplicity the — 


whole of the subspecialty. Each chapter is well — 
illustrated, with note form presentation of - 


information and clinical pearls boxed for extra 
emphasis. A short bibhography for further 
reading is available for the curious. The book 
forms an admirable launch pad for the tyro and 
a worthwhile text for the paramedic. It is a text 
which any practitioner in the field would be 
proud to have produced but few could have 
achieved. 
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At Pharmacia, our reputation for innovation 
is matched only by our commitment to 
providing an efficient service back-up. 

To satisfy the increasing demand for 
urgent deliveries of Healonid* and IOLs, 
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@ 24 hour delivery. 
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